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ACRONYMS AND ABBREVIATIONS

png/L Micrograms per liter

§ Section

AFA AFA Construction Group

ARAR Applicable or relevant and appropriate requirement
Arcadis Arcadis U.S., Inc.

ARIC Area requiring institutional controls

AST Aboveground storage tank

bgs Below ground surface

BGMP Basewide groundwater monitoring program

BMP Best management practice

BRAC Base realignment and closure

CDPH California Department of Public Health

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CcoC Chemical of concern

COPEC Chemical of potential ecological concern

CRUP Covenant to restrict use of property

cy Cubic yard

DoD U.S. Department of Defense

DTSC Department of Toxic Substances Control

EBS Environmental baseline survey

EEC Eagle Environmental Construction

EPA U. S. Environmental Protection Agency

ERA Ecological risk assessment

ERM-West Environmental Resources Management-West
ERRG Environmental/Remediation Resources Group, Inc.
ESD Explanation of significant differences

FFA Federal facility agreement

FOST Finding of suitability to transfer

FS Feasibility study

GMP (Gas monitoring probe

HHRA Human health risk assessment

HLA Harding [awson Associates

HPAL Hunters Point ambient level
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

HPNS
HRA

IC
Insight
IR
ITSI

KCH

LFR
LLRW
LucC

MARSSIM
MCL
MNA

msl

NAPL
NAVSEA
Navy

Hunters Point Naval Shipyard
Historical radiological assessment

Institutional control

Insight Environmental, Engineering, and Construction, Inc.
Installation Restoration

Innovative Technical Solutions, Inc.

CH2M Hill Kleinfelder Joint Venture

Levine-Fricke-Recon
Low-level radioactive waste
Land use control

Multi-Agency Radiation Survey and Site Investigation Manual
Maximum contaminant level

Monitored natural attenuation

Mean sea level

Nonaqueous phase liquid

Naval Sea Systems Command

Department of the Navy

National Oil and Hazardous Substances Pollution Contingency Plan

i NS

Nonmethane organic compound
National Priorities List
Naval Radiological Defense Laboratory

O&M Operation and maintenance

OTIE Oneida Total Integrated Enterprises, Inc.
PAH Polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl

PCE Tetrachloroethene

pCVL PicoCuries per liter

ppmv Part per million by volume

PRC PRC Environmental Management, Inc.
RACR Remedial action completion report
RAMP Remedial action monitoring plan

RAO Removal action objective

RAWP Remedial action work plan

RCRA Resource Conservation and Recovery Act
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

RD Remedial design

RI Remedial investigation

RMP Risk management plan

ROD Record of decision

SARA Superfund Amendments and Reauthorization Act
Sealaska Sealaska Environmental Services LLC

SES-TECH SES-TECH Remediation Services, Inc.

SFRA San Francisco Redevelopment Agency

Shaw Shaw Environmental, Inc.

SLERA Screenihg—level ecological risk assessment

SVE Soil vapor extraction

SVOC Semivolatile organic compound

SWRCB State Water Resources Control Board

TBC To be considered

TCE Trichloroethene

TCRA Time-critical removal action

Tetra Tech Tetra Tech EM Inc.

Tetra Tech EC  Tetra Tech EC, Inc.

Tetra Tech FW  Tetra Tech FW, Inc.

TMSRA Technical memorandum in support of a ROD amendment
TPH Total petroleum hydrocarbons

Triple A Triple A Machine Shop, Inc.

UCSF University of California, San Francisco

URS URS Corporation

UST Underground storage tank

voC Volatile organic compound

Water Board San Francisco Bay Regional Water Quality Control Board
7Vl Zero-valent iron
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EXECUTIVE SUMMARY

This report presents the third five-year review of remedial actions conducted under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at
Hunters Point Naval Shipyard (HPNS) in San Francisco, California. The review was conducted
in accordance with the Navy and Marine Corps Policy for Conducting CERCLA Statutory Five-
Year Reviews (Department of the Navy [Navy] 2011b) and the U.S. Environmental Protection
Agency’s (EPA) Comprehensive Five-Year Review Guidance (EPA 2001, 2011, 2012).

This five-year review includes document and data review, site inspections, personnel interviews,
regulatory agency comments, and report development. The purpose of this review is to evaluate
the performance of the remedies implemented at HPNS to verify that they remain protective of
human health and the environment. The review is documented in this five-year review report
that will state whether each remedy is or will be protective, document any deficiencies identified
in the review, and recommend actions for improvement if the remedy has not performed as
designed.

This statutory five-year review is required by, and conducted according to, CERCLA
Section (§) 121(c) and the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) at : s {CFR} § 300.430(H)(4)(11) because the selected
remedies will not rcducc contaminant concentrations to levels allowing unlimited use and
unrestricted exposure, and because records of decision (ROD) were signed after October 17,
1986. The trigger date for this five-year review is the date of the second five-year review,
November 11, 2008 (Jonas and Associates 2008).

HPNS is a closed military base located in southeastern San Francisco on a peninsula that extends
to the east into the San Francisco Bay. HPNS currently consists of 866 acres: 420 acres on land
and 446 acres under water in the San Francisco Bay. The current area does not include former
Parcel A (about 75 acres), which has been transferred out of federal ownership. The remaining
property is currently divided into 11 parcels, as described below.

In 1992, the Navy divided HPNS into five contiguous parcels (A through E). In 1996, the Navy
added a sixth parcel (Parcel F), which encompasses immediately adjacent areas of San Francisco
Bay; Parcel F is referred to as the “offshore area.” In September 2004, the Navy divided Parcel
E into two parcels (Parcels E and E-2) to facilitate closure of the Parcel E-2 landfill and its
adjacent areas. In December 2004, the Navy transferred Parcel A to the San Francisco
Redevelopment Agency (SFRA). In July 2008, the Navy subdivided Parcel D into four separate
parcels (Parcels D-1, D-2, G, and UC-1) and separated the western edge of Parcel C to create
Parcel UC-2; these changes were made to expedite closure and transter of the new parcels. In
December 2012, the Navy separated the Crisp Road roadway and adjacent areas of Parcel E to
create Parcel UC-3. The UC-series parcels encompass mostly roadways and were created to
facilitate the overall transfer and development of HPNS.

RODs have been completed for all parcels, except Parcels E, F, and UC-3. This third five-year
review focuses on the parcels where remedial actions have been completed or are under way
(Parcels B, C, D-1, G, UC-1, and UC-2) but includes summary status information for all
parcels, except former Parcel A.
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The following five-year review summary form provides additional information on the results of
the review assessment and the effectiveness of the remedies implemented at HPNS.

Page 1 of 3
FIVE-YEAR REVIEW SUMMARY FORM
SITE IDENTIFICATION
Site Name: Hunters Point Naval Shipyard
EPA ID: CA1170090087
Region: 9 |State: California §City/County: San Francisco/San Francisco County
SITE STATUS
NPL status: [ FORMCHECKBOX ] Final [ FORMCHECKBOX | Deleted [ FORMCHECKBOX ]
Other (specify): Non NPL Status
Remediation status (choose all that apply): [ FORMCHECKBOX ] Under Construction |
FORMCHECKBOX ] Operating [ FORMCHECKBOX ] Complete
Multiple OUs? [ FORMCHECKBOX ] Yes Constructi letion dat es b |
- N : : varies by parce

[ FORMCHECKBOX | No onstruction completion date

Has site been put into reuse? [ FORMCHECKBOX ] Yes [ FORMCHECKBOX | No
REVIEW STATUS
Lead Agency [ FORMCHECKBOX ] EPA [ FORMCHECKBOX ] State [ FORMCHECKBOX ]
Tribe [ FORMCHECKBOX ] Other Federal Agency — U.S. Navy
Author name: Timothy Mower
Author title: Project M /Professional
" or. Her Froject Manager/rrotessiona Author affiliation: TriEco-Tt JV

Geologist
Review period: 07/2008 to 11/2013
Date(s) of site inspection: 03/01/2013
Type of review:

[ FORMCHECKBOX ] Post-SARA [ FORMCHECKBOX ] Pre-SARA [ FORMCHECKBOX ]
NPL-Removal only

{ FORMCHECKBOX ] Non-NPL Remedial Action Site [ FORMCHECKBOX ] NPL State/Tribe-lead

[ FORMCHECKBOX ] Regional Diseretion

Review number: [ FORMCHECKBOX |1 (first) [ FORMCHECKBOX ]2 (second) [ FORMCHECKBOX ]3
(third) [ FORMCHECKBOX ] Other (specify)

Triggering action:

[ FORMCHECKBOX ] Actual RA Onsite Construction [ FORMCHECKBOX ] Actual RA Start

[ FORMCHECKBOX ] Construction Completion [ FORMCHECKBOX | Previous Five-Year Review
Report

[ FORMCHECKBOX ] Other (specify)
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Triggering action date: 11/11/2008

Due date (five years after triggering action date): 11/11/2013

Page2 of 3
FIVE-YEAR REVIEW SUMMARY FORM

ISSUES

Summarize issues:

1. Concentrations of mercury in groundwater in two wells at Parcel B (IR26MWA49A and IR26MW51A) remain
above ftrigger levels even after removal and stabilization of mercury in soil and bedrock in the area.

RECOMMENDATIONS AND FOLLOW UP ACTIONS:

Summarize recommendations and follow-up actions:

1. Groundwater at wells IR26MW49A and IR26MV\/51A should contmue to be momtored
mercury §

R2GM POLHG FRCRH PVEIISLT

PROTECTIVENESS STATEMENT(S)

Protectiveness statements are presented below for parcels where some or all of the remedy has been or is in the
process of being constructed.

PARCEL B

Installation Restoration (IR) Sites 07/18. The remedy for the portion of Parcel B at IR-07/18 is protective of human
health and the environment.

Durable covers on upland areas and along the revetment along the shoreline have achieved the remedial action
objective (RAQ) of preventing exposure to contaminants, including radionuclides, in soil and sediment. Removal of the
methane source has achieved the RAO for methane. Data collected during ongoing groundwater monitoring along the
bay margin do not indicate migration of chemicals of concern (COC) at levels that would pose a risk to human health or
the environment. The institutional control (IC) performance objectives specified in the amended ROD are being met by
access controls until the time of transfer to prevent potential exposure. The effective implementation of IC performance
objectives through land use and activity restrictions incorporated into deeds and covenants to restrict use of property
(CRUP) at the time of transfer will effectively prevent exposure to COCs and prevent activities that could damage the
integrity of the remedy following transfer of the property.

Remainder of Parcel B. The remedy for the remainder of Parcel B is expected to be protective of human health and
the environment upon completion. In the interim, remedial activities completed to date have adequately addressed all
exposure pathways that could result in unacceptable risks in these areas.

The excavation and off-site disposal of soil seb-speb-arsss-was completed in 2010, Likewise, the radiologically
related portions of the remedy have been completed and the California Department of Toxic Substances Control
(DTSC) approved an unrestricted release for radionuclides in the remainder of Parcel B (that is, excluding IR-07/18) in
2012. Construction of the remaining components of the remedy, including covers and revetment., operation of the soil
vapor extraction system at IR-10, and treatment of groundwater at IR-10, are under way. During construction, potential
risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled by access restrictions. The
effective implementation of IC performance objectives through land use and activity restrictions incorporated into deeds
and CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent activities that could damage
the integrity of the remedy following transfer of the property.
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PARCEL D-1

The remedy for Parcel D-1 is expected to be protective of human health and the environment upon completion. In the
interim, remedial activities completed to date have adequately addressed all exposure pathways that could result in
unacceptable risks in these areas.

The excavation and off-site disposal of soil Rt --was partially completed in 2010,  Groundwater
treatment using zero-valent iron (ZVl) injection was completed in 2008, Radiological removals are under way.
Construction of the remaining components of the remedy (removal of two remaining s t-areas and covers) will
proceed after completion of the radiological removals. During construction, potential risk posed by exposure to
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds and CRUPs at the time of
transfer will effectively prevent exposure to COCs and prevent activities that could damage the integrity of the remedy
following transfer of the property.
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Page3 of 3
FIVE-YEAR REVIEW SUMMARY FORM

PROTECTIVENESS STATEMENT(S) (CONTINUED)

PARCEL G

The remedy for Parcel G is expected to be protective of human health and the environment upon completion. In the
interim, remedial activities completed to date have adequately addressed all exposure pathways that could result in
unacceptable risks in these areas.

The excavation and off-site disposal of soi
Groundwater treatment using ZVI injection was completed at IR-09 and IR-71 in 2008. The radiologically related
portions of the remedy have been completed, and DTSC approved an unrestricted release for radionuclides in Parcel G
in 2012. Construction of the remaining component of the remedy (covers) is 3l i During
construction, potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled by access
restrictions. The effective implementation of IC performance objectives through land use and activity restrictions
incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent
activities that could damage the integrity of the remedy following transfer of the property.

PARCEL UC-1

The remedy for Parcel UC-1 is expected to be protective of human health and the environment upon completion. In the
interim, remedial activities completed to date have adequately addressed all exposure pathways that could result in
unacceptable risks in these areas.

Durable covers have achieved the RAQ of preventing exposure to contaminants in soil. The radiologically related
portions of the remedy have been completed, and DTSC approved an unrestricted release for radionuclides in Parcel
UC-1 in 2011. The effective implementation of ICs prevents exposure to any other COCs in soil, soil vapor, and
groundwater, as well as prevents activities that could damage the integrity of the remedy. Plans for a soil vapor survey
at Parcel UC-1 are in progress. The IC performance objectives specified in the ROD are being met by access controls
until the time of transfer to prevent potential exposure. The effective implementation of IC performance objectives
through land use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will effectively
prevent exposure to COCs and prevent activities that could damage the integrity of the remedy following transfer of the
property.

PARCEL UC-2

The remedy for Parcel UC-2 is expected to be protective of human health and the environment upon completion. In the
interim, remedial activities completed to date have adequately addressed all exposure pathways that could result in
unacceptable risks in these areas.

Durable covers have achieved the RAQ of preventing exposure to contaminants in soil. The radiologically related
portions of the remedy have been completed, and DTSC approved an unrestricted release for radionuclides in Parcel
UC-2 in 2011. Concentrations of volatile organic compounds in groundwater are less than remediation goals or are
decreasing. During monitoring of natural attenuation, potential risk posed by exposure to contaminants in soil, soil
vapor, or groundwater is controlled by access restrictions. The effective implementation of IC performance objectives
through land use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will effectively
prevent exposure to COCs and prevent activities that could damage the integrity of the remedy following transfer of the
property.

Notes:

coC Chemical of concern

CRUP Covenant to restrict use of property
DTSC Department of Toxic Substances Control

Institutional controi
Installation Resteration
Remedial action objective

Zero-valent iron
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1.0 INTRODUCTION

This report documents the results of the third five-year review conducted for Hunters Point Naval
Shipyard (HPNS) in San Francisco, California. The purpose of the third five-year review is to
provide an update on the status of remedial actions implemented since the second five-year review,
evaluate whether these remedial actions are protective of human health and the environment, and
assess the progress of the recommendations made in the bLLOIld ﬁvc yedr 1cV1ew This third five-
year review report also identifies issues found during & i ve-yent review and
recommendations to address them.

The five-year review applies to all remedial actions selected pursuant to Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section (§) 121(c) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA § 121(c)
states:

If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President shall
review such remedial action no less often than each five years after the initiation
of such remedial action to assure that human health and the environment are
being protected by the remedial action being implemented. In addition, if upon
such review it is the judgment of the President that action is appropriate at such
site in accordance with section [104] or [106], the President shall take or require
such action. The President shall report to the Congress a list of facilities for
which such review is required, the results of all such reviews, and any actions
taken as a result of such reviews.

This requirement is further interpreted in the NCP, Title 40 Code of Federal Regulations (CFR)
§ 300.430(H(4)(11), which states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminanis remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less ofien than
every five years after the initiation of the selected remedial action.

Consistent with Executive Order 12580, the Secretary of Defense is responsible for ensuring that
five-year reviews are conducted at all qualitying U.S. Department of Defense (DoD) ckanup
sites. The Department of the Navy is authorized to conduct the five-year review for HPNS m
dccordance with CERCLA § 121 and the NCP.
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This third five-year review for HPNS summarizes the significant work conducted by the Navy in
collaboration with the regulatory agencies, including the U.S. Environmental Protection Agency
(EPA), the California Environmental Protection Agency Department of Toxic Substances
Control (DTSC), and the California Regional Water Quality Control Board, San Francisco Bay
Region (Water Board). This review 13 triggered by the date of the second five-year review,
November 11, 2008 (Jonas and Associates 2008).

Five-year reviews are required for HPNS because (1) ongoing and completed remedial actions
have left contaminants in place above concentrations that would allow unlimited use and
unrestricted exposure, and (2) the decision documents were signed on or after October 17, 1986
(the effective date of the Superfund Amendments and Reauthorization Act [SARA]). The review
was conducted in accordance with the following guidance documents:

e Navy and Marine Corps Policy for Conducting Comprehensive Environmental
Response, Compensation, and Liability Act Statutory Five-Year Reviews

(Navy 2011b).
e  EPA Comprehensive Five-Year Review Guidance (EPA 2001).

e  EPA Recommended Evaluation of Institutional Controls: Supplement to the
“Comprehensive Five-Year Review Guidance” (EPA 2011).

e EPA Clarifying the Use of Protectiveness Determinations for Comprehensive
Environmental Response, Compensation, and Liability Act Five-Year Reviews
(EPA 2012)

Following this introduction, this five-year review report is organized in the following sections:

e [HYPERLINK\A" 2.0 CHRONOLOGY" ], Site Chronology, summarizes the
sequence of events at each parcel.

¢ [HYPERLINKA" 3.0 BACKGROUND" ], Background, describes background
information for each parcel, including physical characteristics, land use,
contamination history, actions taken before the recosd-ei desinien{ROD3, and the
basis for taking action.

e [HYPERLINK\V" 40 REMEDIAL"], Remedial Actions, presents remedial
actions implemented in accordance with the RODs.
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¢ [HYPERLINKM" 5.0 PROGRESS" ], Progress Since Last Five-Year Review,
summarizes actions since the 2008 five-year review.

e [HYPERLINK\A" 6.0 FIVE-YEAR" ], Five-Year Review Process, describes the
five-year review process, including administrative process, community notification
and involvement, document review, data review, site inspections, and interviews.

¢ [HYPERLINKM" 7.0 TECHNICAL" ], Technical Assessment, presents the
analysis of whether the remedies are functioning as intended, whether exposure
assumptions and cleanup levels used at the time of the RODs are still valid, and
whether any new information has come to light to suggest the remedies may not be
protective.

¢ [HYPERLINKM" 8.0 ISSUES,"], Issues, Recommendations, and Follow-up
Actions, provides issues and recommended actions based on the technical assessment.

e [HYPERLINK\A" 9.0 PROTECTIVENESS" ], Protectiveness Statement, lists the
protectiveness statement for each site.

o [HYPERLINK\A" 10.0_ NEXT" ], Next Review, provides the schedule for the next
five-year review.

¢ [HYPERLINKM" 10.0 references" |, References, lists the documents used to
prepare this five-year review report.

Figures and tables are presented after | HYPERLINK \l " 10.0_ references" |. Appendices
containing supporting information are presented following the figures and tables. |
HYPERLINK \l "AppA" | contains the interview forms. | HYPFRLH\K \1 "AppB" ] prov1de%
responses to comments received on the draft five-year review report-fice- 2
. [ HYPERLINK \l "AppC" ] contains the bibliography hitlng documenti reVlewed
in support of this five-year review. [ HYPERLINK \l "AppD" ] provides graphs of concentration
trends in groundwater that are used as part of the data analysis presented in | HYPERLINK \l
" 6.4 Data" | [ HYPERLINK \l "AppE" ] contains the site inspection checklist. [
HYPERLINK \l ”AppF" | provides the photographic log, documenting observations made durmg
thc flVC -year rwlcw snc mbpcctlon 1 HYPERLINK \L "AppG" le

2.0 CHRONOLOGY OF SITES

This section summarizes events in the history of contaminant detection, characterization, and
remediation at HPNS. The following table is organized by parcel and presents a summary of
major events. Parcel A is no longer Navy property but is included in the table below for
completeness.

Event Date
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Event

Date

Basewide

Navy dry dock and shipyard operations

1939 to 1974

Shipyard deactivated 1974
Triple A Machine Shop lease 1976 to 1986
Navy resumes occupancy 1987
Shipyard enters the Base Realignment and Closure (BRAC) program 1988
Shipyard placed on the National Priorities List (NPL) 1989
Federal Facility Agreement (FFA) signed 1990
Phase | radiological investigation 1992
Basewide site assessment 1994
Basewide environmental baseline survey (EBS) 1998
First five-year review December 10, 2003
Historical radiological assessment (HRA) 2004
April 21, 2006;

Basewide action memorandum for radionuclide removal action

removals ongaing

Second five-year review

November 11, 2008

Parcel A

Underground storage tank (UST) S-812 removed

1991

Site inspection

1993

Soil removals

1993 through 1994

Remedial investigation (Rl), including a human health risk assessment
(HHRA) and ecological risk assessment (ERA)

1995

Parcel A (Continued)

Record of decision (ROD) (no further action)

November 16, 1995

Parcel A deleted from NPL 1999
Finding of suitability to transfer (FOST) October 2004
Transfer to San Francisco Redevelopment Agency (SFRA) December 2004

Parcel B

Two USTs and seven aboveground storage tanks (AST) removed

1991 to 1993

Preliminary assessment 1994
RI 1996
Feasibility study (FS) 1996
Exploratory excavation soil removals 1996

ROD (sail excavation and off-site disposal; groundwater monitoring;
institutional controls [IC])

October 7, 1897

Remedial action, phase | excavations

July 1998 to
September 1999

First explanation of significant differences (ESD)

October 1998

Remedial action, phase Il excavations

May 2000 to
December 2001
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Event Date
Second ESD May 2000
Groundwater monitoring indicates more extensive contamination 2001

Groundwater treatability studies:

Soil vapor extraction (SVE) at Installation Restoration (IR) Site 10 (IR-10)

June 2000 to

an updated HHRA

September 2002
Zero-valent iron (ZVI1) injection at IR-10 Sep,t;:::srzggg?’ o
Technical memorandum in support of a ROD amendment (TMSRA), including December 2007

Removal actions for methane source at IR-07 and mercury source at IR-26

August to October 2008

Amended ROD (kei-spat-excavation, covers and revetment for soil; SVE;
treatment and monitored natural attenuation [MNA] for groundwater; ICs)

January 26, 2009

Final remedial design (RD) for IR-07/18

January 2010

Remedial action at IR-07/18 (covers and revetment)

June 2010 to

September 2011
Final remedial action completion report (RACR) for IR-07/18 May 2012
Final operation and maintenance (O&M) plan for IR-07/18 October 2012
Final RD for the remainder of Parcel B December 2010
Revised final land use control (LUC) RD for remainder of Parcel B July 2011
Amendment to final RD for the remainder of Parcel B (revetment revisions) September 2012
Remedial action start for remainder of Parcel B November 2012

Parcel C

28 USTs removed or closed in place

1991 to 1993

Sandblast waste collected and removed

1991 to 1995

Preliminary assessment and site inspection 1994
Exploratory excavation soil remavals 1996 to 1997
RI 1997
FS (draft and draft final) 1998
Risk management review 1999

Sail removal; subsurface fuel and steam line removals

2001 to 2002

Groundwater treatability studies:

SVE at Buildings 134, 211/253, 231, 251, and 272

2001 to 2002

Potassium permanganate injection at Building 253

2001

ZV1 injection at Building 272

2002

Sequential anaerobic and aerobic biodegradation at Building 134

2004 to 2005

ZV1 injection at Building 272 follow-on

2004 to 2005

Final FS

July 2008

ROD { snat-excavation, SVE, and covers for soil; treatment and MNA for
groundwater; ICs)

September 30, 2010

Radiological removals begin

November 2010

Pre-design groundwater characterization

2010 to 2012
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Event

Date

Additional groundwater treatability studies:

Anaerobic bicremediation at Building 253

June 2009 to June

2010
ZV1 injection at Building 134 May 2010 to April 2011
Final RD October 2012

emedial action work plans (RAWP) for groundwater

Remedial action start for remedial unit C2

March 2013

Parcel D1

Soil contaminated with polychlorinated biphenyls (PCB) removed at IR-08

1989

Nine USTs removed and one closed in place; three ASTs removed

1991 to 1993

Sandblast waste collected and removed

1991 to 1995

Preliminary assessment and site inspection

1994

Contaminated equipment and residue removed at IR-09, pickling and plating
yard

1994 to 1996

RI 1996
Exploratory excavation soil removals 1996 to 1997
FS 1997
Risk management review 1999
Soil removal; subsurface fuel line removals 2000 to 2001
Revised FS 2002

Parcel D-1 (Continued)

Soil stockpile inventory and removal of nine stockpiles

2003 to 2004

treatment and MNA for groundwater; ICs)

Final revised FS November 2007
- N October 2008 to

Groundwater treatability study, ZV! injection April 2009

ROD wat-excavation, soil stockpile removal, and covers for soil; July 24, 2009

Removal of pickling vault at IR-09

April to May 2010

Radiological removals begin

August 2010

Final RD

February 2011

xcavation and stockpile remavals

February to July 2011

Draft RAWP for covers

Expected &
2013

Parcel D-2

Parcel created out of a portion of Parcel D to address potential radiological
contamination related to Building 813. Area had been moved from Parcel A
in 2006. Remaining portions of Parcel D became Parcels D-1, G, and UC-1.

2008

Radiological removal actions

November 2006 to
June 2007

Additional radiological removal actions

April 2007 to July 2009

ROD (no further action)

August 9, 2010
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Event Date
Final FOST March 2012
Parcel E
Soil contaminated with PCBs removed at IR-08 1989
Floating product removed at IR-03 1991
Eight USTs removed, two USTs closed in place, and 12 ASTs removed 1991 to 1994
Preliminary assessment and site inspection 1994

Sandblast waste collected and removed

1991 to 1995

Rl

1992 to 1996

Exploratory excavation soil removals at IR-11/14/15 1996
Sheet pile wall and cap installed at former oil reclamation ponds at IR-03 1996 to 1998
Draft FS 1998
Treatability study, SVE at Building 406 2000 to 2001
Soil removal at IR-08 2001

Wetlands delineation and functions and values assessment

2001 te 2002

Groundwater and shoreline data gaps investigations

2001 to 2002

Removal of bricks and industrial debris from shoreline

2003 to 2004

Saoil stockpile inventory and five stockpiles removed from IR-02 southeast and
IR-73

2003 to 2004

Soil removals at IR-05, IR-36 west, IR-39, and IR-73

2004

Soil removal for petroleum, PCBs, and radiological contaminants at IR-02
naorthwest and central areas

2005 to 2007

Removal of soil, metal slag, and debris at IR-02 southeast Metal Debris Reef

2005 to 2007

Parcel E {Continued)

Groundwater treatability study, ZVI injection at IR-12 and IR-36

2009 to 2010

Radiological removals begin

August 2010

Final FS

August 2012

Proposed plan

February 2013

Parcel E-2

Solid waste air quality assessment test

1988 to 1989

Intertidal sediment studies

1991 to 1992

Sandblast waste collected and removed

1991 to 1995

RI 1992 to 1996
Phase 1A and 1B ERA 1994 to 1996
Baseline ERA 1997

Sheet pile containment wall and groundwater extraction system installed at
landfill area

1997 to 1998

FS

1998

ERA validation study

1999

Interim landfill cap constructed

2000 to 2001
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Event

Date

Wetlands delineation and functions and values assessment

2001 to 2002

Landfill gas characterization, lateral extent evaluation, and liquefaction
potential evaluation

2002

Landfill gas barrier wall constructed and gas monitoring probes and gas
extraction wells installed

2002 to 2003

Characterization of metal slag area

2004

Parcel E-2 created out of a portion of Parcel E to facilitate closure of the
landfill and adjacent areas within Parcel E.

2004

Removal of soil, metal slag, and debris at IR-02 Metal Slag Area and Metal
Debris Reef

2005 to 2007

Removal of soil for petroleum, PCBs, and radiological contaminants at PCB
hotspot area

2005 to 2007

Additional soil removal from PCB hotspot area, mainly bayward of 2005 to
2007 removals

2010 to 2012

Final RVFS

May 2011

Soil removal for radiological contaminants at the ship shielding area

May to October 2012

ROD wwet-excavation, covers and revetmen
barriers, landfill gas removal and treatment, ICs)

groundwater flow

November 20, 2012

Parcel F
RI, including qualitative and quantitative ERA 1996
Draft FS 1998
Validation study to refine the ERA 2000
Shoreline characterization to evaluate contaminant transport offshore 2002
Data gaps investigation 2003

Treatability study for sediment, activated carbon

2006 to 2007

Parcel F {Continued)

Final FS April 2008
Removal of wooden piers adjacent to Parcels Band C January ’:200181eptember

Radiological data gaps investigations

2009 to 2012

Parcel G

Parcel created out of Parcel D to address potential reuse options for a portion
of Parcel D. Remaining portions of Parcel D became Parcels D-1, D-2, and
Uc-1.

2008

Groundwater treatability study, ZVI injection

October 2008 to
April 2009

ROD (aa excavation, soil stockpile removal, and covers for soil;
treatment and MNA for groundwater; ICs)

February 18, 2009

Final RD

October 2010

Revised final LUC RD

January 2011

excavation and stockpile removals

February to July 2011

Remedial actio

2013

January -

Parcel UC-1
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Event Date
Parcel created out of Parcel D to address potential reuse options (utility
corridor) for a portion of Parcel D. Remaining portions of Parcel D became 2008

Parcels D-1, D-2, and G.

Radiological removals completed

March 2009 to

July 2010
ROD (covers for sail; ICs) July 24, 2009
Final RD December 2010
Remedial action for covers May to September 2012
Final RACR February 2013
Final O&M plan April 2013

Parcel UC-2

Parcel created out of Parcel C to address potential reuse aptions (utility 2008

corridor) for a portion of Parcel C.

Radiological removals completed

March 2009 to

July 2010
ROD (cavers for soil; MNA for groundwater; [Cs) December 17, 2009
Final RD December 2010
Remedial action for covers May to September 2012
Final RACR February 2013
Final O&M plan April 2013

Parcel UC-3

Radiological removals completed

March to October 2010

Parcel created out of Parcel E to address potential reuse options (utility
corridor) for a portion of Parcel E.

2012

Propased plan

February 2013
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3.0 BACKGROUND

This section describes potential threats posed to the public and environment that were
identitied when the RODs for the various parcels at HPNS were developed. This section
facilitates comparison of performances of selected remedies with site conditions the remedies
were intended to address. General site conditions and all major cleanup activities for each
parcel before its ROD was signed are discussed, including physical characteristics, land and
resource use, history of contamination, initial responses, and basis for taking action.

3.1 PHYsiCAL CHARACTERISTICS

HPNS is located in southeastern San Francisco on a peninsula that extends to the east into the
San Francisco Bay ([ HYPERLINK \l "Figl" ]). HPNS currently consists of 866 acres: 420
acres on land and 446 acres under water in the San Francisco Bay. The current area does not
include former Parcel A (about 75 acres), which has been transferred out of federal ownership.
The remaining property is currently divided into 11 parcels, as shown on [ HYPERLINK 1
"Fig2" ] The . oy o Tyen i

3.1.1 Geography

In 1992, the Navy divided HPNS into five contiguous parcels (A through E). In 1996, the Navy
added a sixth parcel (Parcel F), which encompasses immediately adjacent areas of San Francisco
Bay; Parcel F is referred to as the “offshore area.” In September 2004, the Navy divided Parcel
E into two parcels (Parcels E and E-2) to facilitate closure of the Parcel E-2 landfill and its
adjacent areas. In December 2004, the Navy transferred Parcel A to the San Francisco
Redevelopment Agency (SFRA). In July 2008, the Navy subdivided Parcel D into four separate
parcels (Parcels D-1, D-2, G, and UC-1) and separated the western edge of Parcel C to create
Parcel UC-2; these changes were made to expedite closure and transter of the new parcels. In
December 2012, the Navy separated the Crisp Road roadway and adjacent areas of Parcel E to
create Parcel UC-3. The UC-series parcels encompass mostly roadways and were created to
facilitate the overall transfer and development of HPNS.
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The Navy divided HPNS into smaller areas based on similar historical activities to facilitate
investigation and remediation of the site. These areas are known as Installation Restoration
(IR -series)-us-siis-inspestion-fal-sensssy sites. [ HYPERLINK I "Fig3" ] shows the locations of
the IR~ and

sites.

The Bayview/Hunters Point district of the City of San Francisco lies generally northwest of
HPNS. About 100,000 people live in the three ZIP codes (94107, 94124, and 94134) nearest to
HPNS (Navy 2011a).

3.1.2 Topography

The topography of HPNS is characterized by a central hill (former Parcel A) and surrounding
areas extending radially out to the San Francisco Bay. Ground surface elevations for the current
parcels range from about 30 to 60 feet above mean sea level (msl) near their landward edges and
slope down to msl as they meet the bay. Large areas of HPNS are flat lowlands with elevations
of about 10 to 15 feet above msl where most of the base roads, buildings, and operating areas
were built. The Navy created most of the dry land portion of HPNS in the 1940s by excavating
the hills surrounding the shipyard and using the resulting spoils to expand the shoreline into San
Francisco Bay. Some additional shoreline filling operations continued into the 1960s.

Most of the shoreline at HPNS is constructed seawalls or dry docks. The shorelines at portions
of the Parcel B, most of Parcel E, and all of Parcel E-2 are either unimproved or partially to
completely covered by revetments which range from engineered riprap to informally placed
concrete rubble and debris. Most upland areas that are not paved or covered by buildings
support a ruderal habitat characterized by scattered to moderately dense growths of grasses and
shrubs. Small wetland areas exist in intertidal areas at Parcels E and E-2 and in limited inland
areas in the panhandle of Parcel E-2 (Navy 2012; ERRG 2012b).

3.1.3 Hydrostratigraphy

The hydrostratigraphic units at HPNS include (1) the A-aquifer, (2) the B-aquifer, and (3) the
bedrock water-bearing zone. An aquitard composed of the Bay Mud separates the A-aquifer
from the B-aquifer across most of HPNS. General descriptions of the hydrostratigraphic units at
HPNS are presented below.

The A-aquifer primarily consists of heterogeneous Artificial Fill but may also include
(1) Undifferentiated Upper Sands; (2) sandy units within the Bay Mud; and (3) the upper
weathered bedrock zone, where the A-aquifer directly overlies bedrock. The A-aquifer covers
most of HPNS and ranges in thickness from a few feet to more than 50 feet. The A-aquifer is
generally unconfined throughout most of HPNS, but semi-confined conditions may exist in
places where fine-grained sediments below the water table overlie more permeable materials.
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Depth to groundwater ranges from about 5 to 20 feet below ground surface (bgs), with an
average depth to groundwater of approximately 10 feet bgs.

Bay Mud acts as an aquitard that typically separates the A-aquifer from the underlying
B-aquifer. The Bay Mud deposits consist of highly plastic clay to sandy clay and generally
thicken from 0 feet near the historical shoreline to more than 50 feet thick near the bay margin.
The Bay Mud aquitard is absent in several locations across HPNS and in areas of bedrock highs.

The B-aquifer consists of Undifferentiated Sediments, in a sequence of relatively thick (about 30
to 40 feet), laterally continuous layers of sand and silty and clayey sand, which are separated by
laterally continuous layers of silt and clay. The lower portions of the B-aquifer are overlain by
layers of silts and clay; therefore, it is less likely to be affected by contamination from site
activities. The uppermost B-aquiter generally corresponds to the upper 20- to 40-foot-thick layer
of sand and silty sand of Undifferentiated Sedimentary deposits. The B-aquifer is generally
confined by the Bay Mud aquitard, which separates it from the A-aquifer across most of HPNS.
In areas where the aquitard is absent, the A- and B-aquifers are in hydraulic communication and
behave as a single aquifer.

Deeper portions of saturated fractured bedrock that are not in direct contract with the A- or
B-aquifers are hydrostratigraphically classified as the bedrock water-bearing zone. The
fractured, unweathered bedrock is not considered an aquifer because of its limited tlow
capability and low storage capacity.

Primary sources of recharge for the A-aquifer are infiltration of precipitation and runoff, leakage
from utility supply lines, intrusion of bay water, horizontal flow of groundwater from upgradient
areas, and vertical flow of water from the B-aquifer. The primary sources of recharge for the
B-aquifer include infiltration of precipitation and runoff and horizontal groundwater flow from
upgradient areas. The bedrock water-bearing zone likely discharges into the B-aquifer at
upgradient contacts and is recharged by mfiltration of precipitation at landward outcrop areas.

o &, | HYPERLINK \l "Table_1" ]
[ HYPERLINK \l "Table 1" | inciud .
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3.2 LAND AND RESOURCE USE

Past and present land uses. The shipyard was owned and operated by Bethlehem Steel as a
commercial dry dock facility until 1939, when the Navy purchased the property. Quays, docks,
and support buildings were built on an expedited wartime schedule to support the shipyard’s
mission of fleet repair and maintenance (Naval Sea Systems Command [NAVSEA] 2004). After
the end of World War II, the Navy used the berthing facilities at HPNS for ships returning from
the Pacific. By 1951, HPNS shifted from operating as a general repair facility to specializing in
submarine maintenance and repair. However, the Navy continued to operate Pacific Fleet carrier
overhaul and ship maintenance repair facilities at HPNS through the 1960s. In addition to these
shipyard operations, the Naval Radiological Defense Laboratory (NRDL) occupied buildings at
HPNS during the 1950s and 1960s to conduct practical and applied research on radiation
decontamination methods and on the effects of radiation on living organisms and natural and
synthetic materials. The NRDL ceased operations in 1969 (NAVSEA 2004). Use of HPNS
began to decline steadily in the late 1960s and early 1970s, and HPNS was disestablished as an
active Naval facility in 1974 (NAVSEA 2004).

In 1976, the Navy leased 98 percent of HPNS to a private ship repair company, Triple A
Machine Shop, Inc. (Triple A). Triple A leased the property from July 1, 1976, to June 30, 1986.
During the lease period, Triple A used dry docks, berths, machine shops, power plants, various
offices, and warchouses to repair commercial and Navy vessels. Triple A also subleased
portions of the property to various other businesses. In 1986, the Navy resumed occupancy of
HPNS. Many of the subtenants under Triple A’s lease remained tenants under the Navy’s
reoccupancy in 1986. Triple A vacated the property in March 1987. Only a few tenants remain
at HPNS, primarily the San Francisco Police Department (Parcel E) and an artist colony
(Parcel B).

Various industrial activities at HPNS, including shipbuilding and repair, metal working,
painting, foundry operations, radiological research, and other industrial operations
have resulted in a broad dlstrlbutlon of chemicals in soil and groundwater. These chemicals
mclude { semlvolatﬂe or gamc compounds (SVOC) including

b vis-{PCBgs, and pesticides;

total petroleum hydrocarbons (IPH)‘ metals and Iadlonuchdeb

Future land uses. The original redevelopment plan developed by SFRA in 1997 divided HPNS
into reuse arcas (SFRA 1997). The reuse areas included residential, educational and cultural,
maritime and industrial, mixed use, open space, and research and development uses. SFRA
issued an amended reuse plan in 2010 that incorporated “land use districts” in the subdivision of
HPNS. Principal uses within these land use districts include residential; institutional; retail sales
and services; office and industrial; multi-media and digital arts; athletic and recreational
facilities; civic, arts, and entertainment; parks and recreation and other open space uses
(SFRA 2010).

Surface water and groundwater use. No permanent surface water features exist at HPNS.
Surface water runoff flows to nearby San Francisco Bay or percolates through the soil.
Groundwater beneath HPNS is not currently used for drinking water, irrigation, or industrial
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supply. Drinking water is supplied to HPNS by the City and County of San Francisco through its
municipal supply from the Hetch Hetchy watershed in the Sierra Nevada.

On September 25, 2003, Water Board staff concurred with the Navy that A-aquifer groundwater
at HPNS meets the exception criteria in the State Water Resources Control Board (SWRCB)
Sources of Drinking Water Resolution No. 88-63; therefore, the groundwater in the A-aquifer is
not suitable as a potential source of drinking water. Likewise, on July 29, 2008, Water Board
statf concurred with the Navy that the B-aquiter groundwater in the central and southern area of
Parcel C at HPNS meets the exception criteria in the SWRCB Sources of Drinking Water
Resolution No. 88-63; therefore, the groundwater in the B-aquifer at those locations is not
suitable as a potential source of drinking water.

Similar to the evaluation for SWRCB Resolution No. 88-63, the Navy concluded that maximum
contaminant levels (MCL) were not applicable or relevant and appropriate requirements (ARAR)
for CERCLA cleanups at HPNS based on an evaluation of site-specific factors. Results of the
evaluation of site-specific factors showed that:

e There is no historical or current use of groundwater as a water supply;

e Thes s:-City and County of San Francisco will not allow the
use of groundwater for drmkmg water because the city prohibits installation of
domestic wells within city boundaries;

e Arsenic and other metals occur in A-aquifer groundwater at ambient levels that
exceed MCLs, and the cost to reduce concentrations of these chemicals below
MCLs would likely be prohibitive and it may be technically impracticable to do
so; and

e The proximity of saline groundwater and surface water from San Francisco Bay
creates a high potential for saltwater intrusion if significant quantities are
produced from the aquifer.

Futare drinking water is expected to continue to be supplied by the city’s municipal system.
RODs that require action all require institutional controls (IC) to prohibit the use of groundwater
and, consequently, future use of groundwater is expected to be prohibited, except for uses
allowed by RODs (for example, maintenance of groundwater monitoring wells).

3.3 HisTORY OF CONTAMINATION AND INITIAL RESPONSES

Activities at HPNS involved a wide variety of industrial operations related to shipbuilding,
repair, and maintenance, including: metal working and welding, & _painting, battery
overhaul, acid mixing, metal forging and casting, pickling and plating, fuel and oil storage, and
sandblasting. Shops operated at HPNS for machining, painting, forging, pipefitting, rigging,
electronics, and shipfitting in addition to radiological research operations. Wastes from these
operations were disposed of in an industrial landfill (now Parcel E-2) as well as released at other
locations across the base including oil reclamation ponds, scrap yards, and transtormer storage
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areas. From 1945 through 1987, contaminant releases occurred during site operations under the
Navy and Triple A; however, specific dates of releases are not known. Contaminant releases
have been evidenced by a variety of organic and inorganic chemicals discovered in soil,
sediment, soil gas, and groundwater at levels exceeding cleanup goals in the various RODs.

Exposures to chemicals in soil, shoreline sediment, soil gas, and groundwater are associated with
significant potential risk to human health. Human health risk assessments (HHRA) for the
various parcels evaluated exposures to industrial and construction workers as well as potential
future residents and recreational users. VOCs, PAHs, PCBs, and metals were associated with the
highest levels of potential risk. Likewise, chemicals in soil, shoreline sediment, and groundwater
have the potential to affect aquatic life in San Francisco Bay. PAHs, PCBs, pesticides, and
metals were associated with the highest levels of potential risk. These potentially unacceptable
risks were the basis for taking action to remediate the contaminated media (soil, sediment, soil
gas, and groundwater) at HPNS.

Before 1984 and the initial discovery of a problem and contamination at HPNS, investigations
and surveys of various HPNS sites included:

e 1946 through 1948 Radiological Safety Section and NRDL decontaminated and
surveyed OPERATION CROSSROADS ships and HPNS berths and dry docks
(NAVSEA 2004).

e 1955 NRDL surveys to decommission NRDL buildings (NAVSEA 2004).

e 1969 NRDL survey for disestablishment of NRDL (NAVSEA 2004).
Initial activities at HPNS occurred across the base and included:

e 1984: Initial discovery of problem or contamination.

* 1984 through 1989: Pre-National Priorities List (NPL) investigations.

e 1988: Designated for closure under Base Realignment and Closure (BRAC)
Program.

e 1989: NPL listing.
e 1990: Federal Facility Agreement (FFA) signed (Navy 1990).

e 1992: Phase I radiological investigation (PRC Environmental Management, Inc.
[PRC] 1992).

s 1994: Basewide site assessment (PRC and Harding L.awson Associates [HLA]
1994).

The following sections describe the history of initial cleanup responses at each parcel. Remedial
actions taken after the RODs are described in more detail in [ HYPERLINK \
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" 4.0 remedial/removal" |. Parcel A is not discussed because it has been transferred out of
federal ownership.

3.3.1 Parcel B
In addition to the basewide actions, activities at Parcel B included:

{UST s and seven :

¢ 1991 to 1993: IWO

e 1996: Removal actions at IR-23 and IR-26 exploratory excavations and IR-50
(sediment in Parcel B storm drains). About 1,700 cubic yards (cy) of soil
removed from five areas (EE-01 through EE-05) (IT Corporation 1999a). Most of
the excavated areas were expanded or deepened during subsequent remedial
actions.

e July 8, 1998: Remedial action start (construction mobilization start). This action
was the trigger for the first five-year review.

¢ July 1998 through September 1999: First phase of remedial action. About
54,400 cy of soil Iemoved from 84 areas and disposed of off site (ChaduxTt
2008). TR +{COCs3 included PAHs, PCBs, VOCs, and metals.
Many of these excavated areas were expanded in a second phase in 2000 to 2001.

¢ May 2000 through December 2001: Second phase of remedial action. About
47,200 cy of soil removed from 43 areas and disposed of off site (ChaduxTt
2008). COCs for the second phase were primarily metals. In total, the Navy
removed and disposed off site about 101,600 cy of contaminated soil from 106
excavation areas and backfilled the excavations with imported clean material
during both phases of the remedial action. The Navy met the cleanup
requirements of the ROD (Navy 1997) and subsequent explanations of significant
difference (ESD) (Navy 1998, 2000) at 93 of the excavation sites. However, the
ubiquitous distribution of metals, especially arsenic and manganese, lcd to the

Ieevaluatlon of the remedy for soil and, ultimately, th « of covers

to i v it exposure to the soil.

e 2001: Quarterly groundwater monitoring results indicate that the concentrations
of chemicals in groundwater and the extent of those chemicals in groundwater is
greater than initially considered in the ROD.

s June 2000 through September 2002: Soil vapor extraction (SVE) treatability
study at IR-10 (IT Corporation 2002a; Tetra Tech EM Inc. [Tetra Tech] 2003d).
This study showed the initial effectiveness of SVE to treat soil vapor at IR-10.

e 2002: The historical radiological assessment (HRA) designated sites as impacted
or nonimpacted with respect to radiological contamination. Phase V
investigations and surveys were completed at Buildings 103, 113, 130, and 146

Third Five-Year Review, HPNS [ PAGE \* MERGEFORMAT ] TRIE-2205-0013-0004

ED_006787_00004073-00028



and Dry Dock 6. Details of these activities are included in Sections 6 and 8 and
Table 6-6 of the HRA (NAVSEA 2004).

e 2003 through 2004: Basewide actions to address aboveground issues identified
previously at and near buildings, including removal of waste material,
decontamination or removal of equipment and structures, and abatement of
friable, accessible, and damaged asbestos-containing materials. The primary
objective of this action was to address potential environmental issues associated
with the industrial use of buildings that could atfect the planned transfer of the
property to the City and County of San Francisco (Tetra Tech FW, Inc. [Tetra
Tech FW] 2004).

e May through June 2003: Characterization and sampling of the shoreline at
IR-07 and IR-26 (Tetra Tech and Innovative Technical Solutions, Inc. [ITSI]
2004a). Samples collected during this investigation provided the basis for the
evaluation of potential risk to aquatic receptors, which, in turn, contributed to the
subsequent selection of a shoreline revetment as part of the amended remedy.

e September 2003 through March 2004: Groundwater treatability study at IR-10
using injection of zero-valent iron (ZVI) (Engineering/Remediation Resources
Group, Inc. [ERRG] and URS Corporation [URS] 2004). This study showed the
effectiveness of ZVI in treating VOCs in groundwater at IR-10 and resulted in
large concentration reductions (see [ HYPERLINK M1 " 6.4.1  Parcel" | for more
detail).

e May 2006 through September 2010: Radiological removal actions completed at
Parcel B. A total of 24,826 linear feet of trench and 65,184 ¢y of soil were
excavated; approximately 2,910 cy of soil was disposed of off site as low-level
radioactive waste (LLRW) (Tetra Tech EC, Inc. [Tetra Tech EC] 2012a).

¢ August throeugh October 2008: Excavation and disposal off site of about 17,000
cy of soil from IR-07 to remove a methane source area. The time-critical removal
action (TCRA) found that debris was confined to a layer that extended from about
2 to 8 feet bgs and was above the water table, which was at about 18 feet bgs at
the excavation site. Material below 8 feet bgs was predominantly clean,
engineered fill without debris or staining. A layer of material at the top of the
Bay Mud at about 23 to 25 feet bgs was observed to be highly organic and
odiferous. Excavation continued into the native Bay Mud to a depth of about 27
feet bgs to remove the organic layer. The Navy concluded that the organic layer
was the likely source of methane and that the debris used as fill located above the
water table was not a likely source of methane. Five soil gas monitoring probes
were installed in the excavation area in 2008 (SES-TECH Remediation Services,
Inc. [SES-TECH] 2009). These probes were removed in 2012 after semianmual
monitoring indicated no detections of methane (ERRG 2012¢) (see [
HYPERLINK " 4.1.3.1__IR-07/18" ] for more details of the remedial action at
IR-07).
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¢ September through October 2008: Excavation and disposal off site of about
6,000 cy of soil from IR-26 to remove a mercury source area. A total of 98 soil
and 19 groundwater samples were collected from 21 borings advanced to the
underlying bedrock to delineate mercury source areas. Three excavations to
bedrock, ranging from 13 to 18 feet bgs, were completed. Excavations were
backtilled with controlled density fill (a Portland cement mixture that is denser
than groundwater) to the water table elevation and then with drain rock and clean
soil to surface grade (Insight Environmental, Engineering, and Construction, Inc.
[Insight] 2009). Groundwater samples from two monitoring wells (IR26MW49A
and IR26MW51A) adjacent to this excavation continue to exhibit mercury
concentrations that exceed the trigger level for potential impact to aquatic life.
Refer to [ HYPERLINK \[ " _4.2.3_ Landfill 1" ]and [ HYPERLINK\I
" 6.4.1 _Parcel" | for more details on mercury in groundwater at IR-26.

¢ June 2010 to September 2011: Remedial action completed at IR-07/18
(ERRG 2012a). Shoreline revetment installed over about 950 feet of IR-07
shoreline. Durable covers constructed over the remainder of IR-07/18. Covers
included 3 feet of soil and an orange geofabric demarcation layer over the area
potentially containing radionuclides, 2 feet of soil or a 6-inch-thick asphalt cover
over other areas. The total area of IR-07/18, including both the revetment and soil
covers, is about 14 acres.

e September 2010: Soil vapor survey completed for selected areas at Parcel B,
including areas overlying a VOC plume in groundwater and other areas where
VOCs were suspected based on previous soil or groundwater sample results
(Sealaska Environmental Services LLC [Sealaska] 2013).

e February 2011: Newly discovered underground storage tank (UST) 113A
removed (ITSI2011a, 2012). The tank capacity was estimated to be 200 to 230
gallons and the tank was suspected to contain gasoline. The tank appeared intact
when removed and confirmation sampling of soil and water in the excavation did
not indicate a release to soil or groundwater.

¢ February te July 2011: excavations in the remainder of Parcel B
(LRR(: 201 1) A total of 56) loose cy was removed and disposed of off site trom
nine } s-spais on Parcels B, D-1, and G. Three of the zeig

were located at Parcel B.

e July 2012: First year of operation and maintenance (O&M) completed at
IR-07/18 (ERRG 2012¢).

e November 2012: Remedial action starts for the remainder of Parcel B.

Refer to | HYPERLINK W1 " 4.1 Parcel”" ] for the remaining history of the remedial action at
Parcel B.
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3.3.2

Parcel C

In addition to the basewide actions, activities at Parcel C included:

1991 to 1993: 28 USTs removed or closed in place.
1991 to 1995: Sandblast waste collected and removed basewide (Battelle 1996).

1996 to 1997: Removal actions at exploratory excavations and removal of
sediment in Parcel C storm drains. About 800 cy of soil removed from six areas
(EE-06 through EE-11) (IT Corporation 1999a).

1997: Sediment in drainage culverts at Dry Dock 4 was partially removed.

July 1998 through September 1999: Soil removals at IR-06 and IR-25 during
the remedial action at Parcel B before these areas were moved to Parcel C

(IT Corporation 2000). Removed soil was disposed of off site and excavations
were backfilled with clean material.

April 2001: Treatability study for groundwater at Building 253 using chemical
oxidation by potassium permanganate injection (Tetra Tech 2004b).

2001 to 2002: All subsurface fuel lines and contaminated steam lines were
removed during a TCRA. About 8,800 cy of soil also removed and disposed of
off site (Tetra Tech 2002).

2001 to 2002: Treatability studies completed for SVE at Buildings 134, 211/253,
231, 251, and 272 (IT Corporation 2001, 2002b, 2002¢, 2002d, 2002¢).

September 2002: Treatability study for groundwater at Building 272 using ZVI
injection (Tetra Tech 2003c).

2002 to 2004: Activities to consolidate and remove waste throughout Parcel C.

Industrial process equipment was decontaminated, sumps cleaned, and waste was
consolidated, including removal of waste materials stored in or near buildings and
removal or encapsulation of asbestos-containing materials (Tetra Tech FW 2004).

2003: Contaminated sediment encapsulated in two culverts under Dry Dock 4
(Tetra Tech 2003a).

April 2004 to May 2005: Treatability study for groundwater at Building 134
using in situ sequential anaerobic-aerobic bioremediation (Shaw Environmental
Inc. [Shaw] 2005).

August 2004 to January 2005: Follow-on treatability study for groundwater at
Building 272 using ZVI injection (ITSI 2005).
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June 2009 to June 2010: Treatability study for groundwater at Building 253
using anaerobic bioremediation (sodium lactate and emulsified vegetable oil
mjection) (Oneida Total Integrated Enterprises, Inc. [OTIE] 2011).

May 2010 to April 2011: Treatability study for groundwater at Building 134
using ZVI injection (CDM Smith 2012).

November 2016: Radiological removals begin.

March 2013: Remedial action starts at remedial unit C2.

Refer to | HYPERLINK 1 " 4.2 Parcel" ] for the remaining history of the remedial action at

Parcel C.

3.3.3

Parcel D-1

In addition to the basewide actions, activities at Parcel D-1 included a variety of removal actions.
The discussion below includes all of the former Parcel D, until 2008 when Parcel D was
subdivided to form Parcels D-1, D-2, G, and UC-1. Activities included:

1989: About 1,255 cy of soil contaminated by PCBs removed at IR-08
(Environmental Resources Management-West [ERM-West] 1989).

1991 to 1993: Nine USTs removed and one closed in place; three ASTs
removed.

1991 te 1995: Sandblast waste collected and removed basewide (Battelle 1996).

1994 te 1996: Contaminated equipment and residue removed from IR-09, the
pickling and plating yard. Approximately 200,000 pounds of hazardous waste
liguids, 1,500 cy of hazardous waste solids, 100,000 pounds of nonhazardous
waste liquids, and 350,000 pounds of scrap metal were removed and disposed of
off site (SulTech 2007).

1996: Approximately 1 cy of soil affected by a cesium-137 spill was removed
from an area behind Building 364.

1996 to 1997: Removal actions at exploratory excavations and removal of
sediment in Parcel C storm drains. About 350 cy of soil removed from five areas
(EE-12 and EE-14 through EE-17) (IT Corporation 1999a).

2001: About 63 cy of soil was removed from IR-08, IR-09, IR-37, IR-53, IR-55,
and IR-65. Steam lines saturated with oil were removed; other steam lines were
pressure-tested, cleaned, and left in place. About 150 feet of fuel line was also
removed (Tetra Tech 2001).

2001 to 2002: Approximately 15 cy of soil affected by a cesium-137 spill were
removed from IR-33 South.
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e April 2002 te June 2003: Decontamination and waste consolidation were
conducted, including encapsulating or removing asbestos-containing material;
removing and disposing of structural materials, paint booths, and numerous
abandoned waste items; removing and disposing of hoods, vents, and ducts
associated with industrial processes; removing or disabling existing ASTs; and
cleaning industrial process-related sumps, vaults, trenches, and equipment
foundations (Foster Wheeler Environmental Corporation 2003).

o July through August 2003: Navy inventoried all the stockpiles at HPNS and
identified 37 stockpiles at Parcel D.

¢ February 2004: Nine soil and waste asphalt stockpiles were removed (Tetra
Tech and ITSI 2005).

¢ October 2008 to April 2009: Treatability study for groundwater at Parcels D-1
and G using ZVI injection (Alliance Compliance 2010). This study showed the
effectiveness of ZVI in treating VOCs in groundwater at Parcels D-1 and G and
resulted in large concentration reductions. All concentrations of VOCs in
groundwater at Parcel D-1 remain below remediation goals established in the
ROD (see | HYPERLINK \1 " 6.4.2 Parcels" | for more detail).

e April to May 2010: Removal of pickling vault at IR-09 and placement of about
31,000 pounds of ZVI in the excavation (Tetra Tech EC 2010).

e August 2016: Radiological removals begin.

e September 2010: Soil vapor survey completed for selected areas at Parcel D-1,
including areas overlying VOC plumes in groundwater and other areas where
VOCs were suspected based on previous soil or groundwater sample results
(Sealaska 2013).

e February te July 2011: ii excavation and stockpile removals
(LRR(: 201 1) A total of 56) loose cy was removed and disposed of oft site from
nine } sspaie on Parcels B, D-1, and G. Four of the
spats were located at Parcel D-1. A total of 197 loose ¢y was removed and
disposed of off site from one stockpile at Parcel D-1. Two i :

inaccessible beneath an active radiological screening yard, remain to be removed

xr

Refer to | HYPERLINK Ml " 4.3 Parcel" | for the remaining history of the remedial action at
Parcel D-1.

3.3.4 Parcel D-2

In addition to the basewide actions and other activities at Parcel D (see | HYPERLINK 1\l
" 3.3.3  Parcel" ), activities at Parcel D-2 included:
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3.3.5

November 2006 to June 2007 and April 2007 to July 2009: Radiological
removal actions completed. The final status survey for Building 813 concluded
that no radiological material at or above risk levels exists at or in Building 813
(Tetra Tech EC 2008a). A total of 1,988 linear feet of trench and 1,434 cy of soil
were excavated; approximately 45 cy of soil was disposed of off site as LLRW
(Tetra Tech EC 201 1¢).

Parcel E

In addition to the basewide actions, activities at Parcel E included:

1988 to 1989: Solid waste air quality assessment test completed at landfill area
(HLA 1989).

1989: About 1,255 cy of soil contaminated by PCBs removed at IR-08
(ERM-West 1989).

1991: About 25 gallons of floating petroleum product on the water table and 70
gallons of subsurface waste oil recovered at IR-03 (HLA 1991).

1991 te 1994: Eight USTs removed and two closed in place; 12 ASTs removed.
1991 te 1995: Sandblast waste collected and removed basewide (Battelle 1996).

1996 to 1997: Removal actions at exploratory excavations and removal of
sediment in Parcel E storm drains. About 36 cy of soil removed from an area east
of Building 521 at IR-11/14/15 (IT Corporation 1999a).

1996 te 1998: Sheet pile wall and geosynthetic clay liner with 1-foot topsoil
layer installed at IR-03 (IT Corporation 1999b).

2000 to 2001: Treatability study completed for SVE at Building 406
(IT Corporation 2002f).

2001: About 1,550 cy of soil contaminated by PCBs and PAHs removed at IR-08
(Tetra Tech and IT Corporation 2001).

2002 to 2004: Decontamination and waste consolidation activities conducted,
including encapsulating or removing asbestos-containing material; removing and
disposing of waste material stored in or near buildings, and removing ASTs.
Eight ASTs located at Building 521 were also removed (Tetra Tech FW 2004).

2003 to 2004: Removal of bricks and other industrial debris along the Parcel E
shoreline. About 468 cy of non-Resource Conservation and Recovery Act
(RCRA) hazardous waste debris (poles with creosote), 400 cy of nonhazardous
waste debris, and 81 tons of recyclable metals were removed (Tetra Tech FW
2004).
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3.3.6

July through August 2003: Navy inventoried all the stockpiles at HPNS and
identified 80 stockpiles at Parcel E.

February 2004: Five soil stockpiles were removed from [R-73 and IR-02
Southeast and disposed of off site (Tetra Tech and ITSI 2005).

2005 to 2007: Removal and disposal off site of about 11,200 cy of soil, metal
slag, and debris from the Metal Debris Reef area of IR-02 Southeast and the metal
slag area of Parcel E-2. Removal included LLRW, including 131 devices and
button sources and 31 cy of metal debris (Tetra Tech EC 2007b).

2005 to 2007: Removal and disposal off site of about 49,500 cy of soil from the
IR-02 Northwest and Central areas. Removal included LLRW including 11,840
tons of soil, 2,342 devices and button sources, 420 tons of firebrick, 1,940 tons of
metal debris, and 58 tons of miscellaneous debris (concrete, plastic, hoses, and
rocks) (Tetra Tech EC 2007¢).

April 2009 to March 2010: Treatability study for groundwater at IR-12 and IR-
36 using ZVI injection (Shaw 2011).

August 2010: Radiological removals begin.

September to October 2011: Site characterization and bench-scale treatability
study for nonaqueous phase liquids (NAPL) at IR-03 (ITSI 2013).

Parcel E-2

In addition to the basewide actions, activities at Parcel E-2 included a variety of removal actions.
The discussion below includes some activities conducted at the Parcel E-2 landfill before Parcel
E-2 was formally established in 2004 when it was subdivided from Parcel E. Activities included:

1988 to 1989: Solid waste air quality assessment test (HLLA 1989).
1991 to 1995: Sandblast waste collected and removed basewide (Battelle 1996).

1997 to 1998: Sheet pile wall and groundwater extraction system constructed
along the southeastern portion of Parcel E-2 to prevent the potential transport of
PCBs in groundwater to the bay (IT Corporation 1999¢).

2000 to 2001: Interim landfill cap constructed. Cap consists of a multilayer
system of sub-base soil, high-density polyethylene membrane, synthetic drainage
layer, and topsoil and covers about 14.5 acres. The cap smothered any remaining
subsurface smoldering areas following a brush fire on August 16, 2000, and also
significantly reduces stormwater infiltration (Tetra Tech 2005).
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2002: Evaluations conducted to (1) delineate and characterize landfill gas,
(2) identify the lateral extent of soil waste, and (3) assess the potential for
subsurface layers to liquety during an earthquake (Tetra Tech 20031, 2004d;
Tetra Tech and ITSI 2004b).

2002 to 2003: Landfill gas control system constructed along the northern edge of
Parcel E-2 to reduce concentrations of methane in the subsurface and to prevent
landfill gas migration onto the nearby University of California, San Francisco
(UCSF) property (Tetra Tech 2004a).

2004: Characterization of debris and slag in the Metal Slag Area, suspected have
originated trom the metal foundry (Building 241 in Parcel C) and the smelter
(Building 408 in Parcel D) when the shipyard was active (Tetra Tech FW 2005).

2005 to 2007: Removal and disposal off site of about 11,200 cy of soil, metal
slag, and debris from the Metal Debris Reef area of IR-02 Southeast and the metal
slag area of Parcel E-2. Removal included LLRW, including 131 devices and
button sources and 31 cy of metal debris (Tetra Tech EC 2007b).

2005 to 2007: Removal and disposal off site of about 44,500 cy of soil and debris
from the PCB hot spot area in the southern portion of Parcel E-2. Removal
included LLRW, including 533 cy ot soil and fire brick, 40 devices, and 78 cy of
metal debris (Tetra Tech EC 2007a).

2010 to 2012: Additional removal and disposal off site of about 42,200 cy of soil
and debris from the PCB hot spot area, mainly bayward of the 2005 to 2007
removals. Removal included LLRW, including 5,800 cy of soil, concrete, fire
brick, and metal wire and 56 devices (Shaw 2013).

May to October 2012: Removal of the top 1 foot of soil from the 1.1-acre ship
shielding range. Screening of 3,413 cy of excavated soil verified cobalt-60 was
not detected above the release criterion.

Ongoing monitoring programs at Parcel E-2 include monthly gas monitoring and control, storm
water discharge management, and landfill cap inspection and maintenance.

Monthly gas monitoring and contrel (2004 to present): Landfill gas is being
monitored on a monthly basis under the Interim Landfill Gas Monitoring and
Control Plan (Tetra Tech and ITSI 2004c) to verify that hazardous levels of
landfill gas are not migrating beyond the fence line of the landfill and onto the
UCSF compound. In monthly monitoring performed since January 2004, all
concentrations of monitored analytes were below action levels and regulatory
requirements identified in the Interim Landfill Gas Monitoring and Control Plan.
Methane concentrations have, in nearly all cases, remained below specified
regulatory action levels; however, methane concentrations in excess of specified
regulatory action levels have been detected in January 2004 and January 2006. In
these instances, the Navy has notified the appropriate parties and implemented
response measures to control landfill gas at the fence line of the landfill and at the
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3.3.7

gas monitoring probes (GMP) located on the UCSF property (ERRG and Shaw
201 ). Cun mt momtormg results indicate all methane : ; N
¢+ detections remain below corresponding
lcvcls (CKY 2012a, 2012b. 1).

Storm water discharge management (2003 to present): The Parcel E-2 storm
water program involves quarterly visual observations of non-storm water
discharge, sampling and analysis of storm water, monthly visual observations of
storm water discharge, and an annual comprehensive site compliance evaluation
(MARRS and MACTEC 2009b). Results of the Parcel E-2 storm water program
are summarized on an annual basis (Tetra Tech 2004c; AFA Construction Group
[AFA] and Eagle Environmental Construction [EEC] 2005; EEC 2006, 2007;
MARRS and MACTEC 2008, 20092, 2010; 4: £3). Results to
date indicate no incidents of noncomphance at Parcel F -2, except in isolated
locations where best management practices (BMP) require modification to better
control erosion and sediment transport from neighboring properties (ERRG and
Shaw 2011).

Landfill cap inspection and maintenance (2003 to present): Inspection and
maintenance of the interim landfill cap is conducted in accordance with a
site-specific O&M plan (Tetra Tech 2003b). The plan addresses and provides
guidance for inspecting and reporting activities that are required to ensure the
mtegrity of the landfill cap. The plan also includes emergency response
procedures, which are to be followed in the event of flood, major storm event,
earthquake, or fire (Tetra Tech 2003b). Operations associated with the closed
landfill include (1) an irrigation system to maintain the vegetative cover, and (2)
mowing of the vegetative cover on and adjacent to the cap to reduce potential fire
hazards and prevent the growth of large shrubs and trees whose root structare
could penetrate the cap. The irrigation system, along with other components of
the interim cap, is inspected on a quarterly basis to ensure that it is functioning
properly and providing adequate water to the vegetative cover. The vegetative
cover is inspected and mowed twice per year. Results of the inspection and
maintenance are summarized on an annual basis (ITSI 2006, 2007, 2008, 2010a,
2010b, 2011b). Results to date confirm that the landfill cap is being properly
maintained in accordance with the O&M plan (ERRG and Shaw 2011).

Parcel F

In addition to the basewide actions, activities at Parcel F included:

2002: Shoreline characterization to evaluate whether contamination in Parcels E
and E-2 had the potential to migrate, or had already migrated, to sediments in the
adjacent offshore area of Parcel F (SulTech 2005).

2006 to 2007: Treatability study for sediment in Parcel E tidal mudflat using
activated carbon for field treatment of PCBs (Cho and others 2007).
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3.3.8

January threugh September 2011: Removal of wooden piers and remnants of
wooden berths, quay walls, and wharves adjacent to Parcels B and C (ERS IV
2012).

2009 to 2012: Radiological data gaps investigations (Battelle, Sea Engineering,
Inc. and CH2M Hill 2011; Battelle and Sea Engineering, Inc. 2012).

Parcel G

In addition to the basewide actions and other activities at Parcel D (see | HYPERLINK \l
" 333 Parcel"]), activities at Parcel G included:

July 2007 through June 2011: Radiological removal actions completed at
Parcel G. A total of 23,166 linear feet of trench and 50,688 cy of soil were
excavated; approximately 2,828 cy of soil was disposed of off site as LLRW
(Tetra Tech EC 2011b).

October 2008 to April 2009: Treatability study for groundwater at Parcels D-1
and G using ZVI injection (Alliance Compliance 2010). This study showed the
effectiveness of ZVI in treating VOCs in groundwater at Parcels D-1 and G and
resulted in large concentration reductions. All concentrations of VOCs in
groundwater at Parcel G remain below remediation goals established in the ROD,
except tor two wells (IROOMWO7A in the IR-09 plume and IR7IMWO3A in the
IR-71 east plume) (see | HYPERLINK 1" 6.4.2  Parcels" ] for more detail).

September 2010: Soil vapor survey completed for selected areas at Parcel G,
including areas overlying VOC plumes in groundwater and other areas where
VOCs were suspected based on previous soil or groundwater sample results
(Sealaska 2013).

February to July 2011: excavation and stockpile removals

(LRR(I ”01 1) A total of 569 loose cy was removed and disposed of off mte from
nine } & on Parcels B, D-1, and G. Two of the
spois were located at Parcel G. A total of 52 loose cy was removed and dlsposed
of off site from two stockpiles at Parcel G.

January 2013: Remedial action hegswfor covers g

Refer to | HYPERLINK Wl " 4.8 Parcel" ] for the remaining history of the remedial action at

Parcel G.

3.3.9

Parcel UC-1

In addition to the basewide actions and other activities at Parcel D (see | HYPERLINK 1
" 333 Parcel" ), activities at Parcel UC-1 included:
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e March 2009 through July 2010: Radiological removal actions completed at
Parcels UC-1 and UC-2. A total of 6,407 linear feet of trench and 20,680 cy of
soil were excavated at both parcels; approximately 876 cy of soil was disposed of
off site as LLRW (Tetra Tech EC 2011a).

* May to September 2012: Remedial action completed for soil at Parcel UC-1
(ERRG 20135s). Asphalt covers constructed or repaired over the entire parcel
(about 3.9 acres). Soil vapor survey to resize the area requiring institutional
controls (ARIC) for VOC vapors remains to be completed.

Refer to | HYPERLINK \l " 4.9 Parcel" ] for the remaining history of the remedial action at
Parcel UC-1.

3.3.10 Parcel UC-2

In addition to the basewide actions and other activities at Parcel C (see [ HYPERLINK \l
" 332 Parcel" ), activities at Parcel UC-2 included:

e March 2009 through July 2010: Radiological removal actions completed at
Parcels UC-1 and UC-2. A total of 6,407 linear feet of trench and 20,680 cy of
soil were excavated at both parcels; approximately 876 cy of soil was disposed of
off site as LLRW (Tetra Tech EC 2011a).

o September 2010: Soil gas survey completed for selected areas at Parcel UC-2,
including areas overlying a VOC plume in groundwater and other areas where
VOCs were suspected based on previous soil or groundwater sample results
(Sealaska 2013).

s May to September 2012: Remedial action completed for soil at Parcel UC-2
(ERRG 2013%2). Covers constructed over the entire parcel (about 3.9 acres).
Asphalt covers constructed or repaired in roadways, parking lots, and other paved
areas; soil covers constructed on hillside slopes. ARIC tor VOC vapors to be
resized in transfer documents. Groundwater monitoring to confirm natural
attenuation of VOCs continues.

Refer to [ HYPERLINK I " 4.10__ Parcel” | for the remaining history of the remedial action at
Parcel UC-2.

3.3.11 Parcel UC-3

In addition to the basewide actions and other activities at Parcel E (see [ HYPERLINK \l
" 335 Parcel" ), activities at Parcel UC-3 included:

e March through October 2010: Radiological removal actions completed at
Parcel UC-3. A total of 18,363 linear feet of trench and 18,024 cy of soil were
excavated; approximately 789 cy of soil was disposed of off site as LLRW
(Tetra Tech EC 2012b).
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40 REMEDIAL ACTIONS

This section discusses the initial plans, implementation history, status of the remedies, and
relevant site activities since the RODs were signed to the present. Remedy selection, remedy
implementation, remedy performance, and any changes to or problems with the components of
the remedy are discussed, by site, below. [ HYPERLINK 1\l "Table 2" ] lists the components of
the remedy for each parcel and the status of the completion of each component.

4.1 PARCEL B
4.1.1 Amended Remedial Action Objectives for Parcel B

As discussed in | HYPERLINK \1 " 3.3.1  Parcel" |, the original ROD for Parcel B (Navy
1997) was amended to address shortcomings in the original selected remedy recognized during
implementation. The amended ROD for Parcel B was finalized in January 2009 (ChaduxTt
2009). Amended remedial action objectives (RAO) were established to allow selection of a
remedy that protects human health and the environment and 1s consistent with anticipated future
land use. The RAOs for Parcel B identified in the amended ROD are:

Soil and sediment

1. Prevent exposure to organic and inorganic compounds in soil at concentrations
above remediation goals developed in the HHRA (see Table 8-1 of the amended
ROD) for the following exposure pathways:
(a) Ingestion of, outdoor inhalation of, and dermal exposure to soil
(b) Ingestion of homegrown produce by residents in research and
development and mixed-use reuse areas

2. Prevent exposure to VOCs in soil gas at concentrations that would pose
unacceptable risk (that is, risk greater than 10°%) via indoor inhalation of vapors.

3. Reduce presence of methane in soil gas such that concentrations do not
accumulate and become explosive in structures.

4. Prevent or minimize exposure of ecological receptors to organic and inorganic
compounds in soil and sediment in shoreline areas at concentrations above
remediation goals established for sediment (see Table 8-2 of the amended ROD).

Groundwater

1. Prevent exposure to VOCs and mercury in the A-aquifer groundwater at
concentrations above remediation goals via indoor inhalation of vapors from
groundwater (see Table 8-3 of the amended ROD). This RAO for exposure to
vapors from groundwater via vapor intrusion has been superseded by
remediation goals established for soil vapor (ChaduxTt 2011d; Sealaska
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2. Prevent direct exposure to B-aquifer groundwater at concentrations above
remediation goals (see Table 8-3 of the amended ROD) through the domestic
use pathway (for example, drinking water or showering).

3. Prevent or minimize exposure of construction workers to metals, VOCs, and
SVOCs in the A-aquifer groundwater at concentrations above remediation
goals from dermal exposure and inhalation of vapors from groundwater (see
Table 8-3 of the amended ROD).

4. Prevent or minimize migration to the surface water of San Francisco Bay of
chromium VI, copper, lead, and mercury in the A-aquifer groundwater that
would result in concentrations of chromium VI above 50 micrograms per
liter (ug/L), copper above 28.04 ug/L, lead above 14.44 pg/l., and mercury
above 0.6 ug/L in the surface water of San Francisco Bay. This RAO is
intended to protect the beneficial uses of the bay, including ecological
receptors.

Radiologically impacted soil and structures

1. Prevent exposure to radionuclides of concern in concentrations that exceed
remediation goals (see Table 8-4 of the amended ROD) for the ingestion or
inhalation exposure pathways.

The selected remedy and its implementation are discussed in [ HYPERLINK \l
" 4.1.2_ Selected" ][ HYPERLINK M "_4.1.3_ Remedy" ].

41.2 Amended Selected Remedy for Parcel B

The selected remedy for Parcel B, as specified in the final amended ROD, consists of the
following components:

Soil and sediment

e FExcavate soil in select areas where concentrations of COCs exceed remediation
goals. Transport the excavated contaminated soil and materials off site to an
appropriate disposal facility. Backfill excavated areas with clean fill material.

¢ Install durable soil covers over the entire parcel to prevent contact with any COCs
that are not excavated. Covers would be maintained to laterally contain the soil at
the shoreline.
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¢ Install a revetment along the shoreline at IR-07 (including a small segment in
IR-23) and IR-26.

¢ Install an SVE system at IR-10 to remove VOCs from soil.
s Apply institutional controls for VOCs across most of Parcel B (the entire parcel

except for Redevelopment Block 4 [essentially the area around Buildings 103
104, and 117]). {} 35 4.3

8 5 A soil gas survey may be conducted in the
future for the following purposes:

o To evaluate potential vapor ntrusion risks,

o To identity COCs for which risk-based numeric action levels for VOCs in soil
gas would be established (based on a cumulative risk of 10°9),

o To identify where the initial ARICs for VOCs would be retained and where
they would be released, and

o To evaluate the need for additional remedial action to remove ARICs.

® Monitoring for methane that will follow removal of the methane source will be
used to identify whether contingencies such as additional engineering controls
(for example, methane venting or vapor barriers) or additional ICs will be
necessary.

o Implement ICs, including controls to maintain the integrity of the covers (as well
as where the covers meet the shoreline). Legal instruments known as restrictive
covenants in Quitclaim Deed(s) between the Navy and the property recipient and
m “Covenant(s) to Restrict Use of Property” among DTSC, California
Department of Public Health (CDPH), and the Navy will be implemented at the
time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance
objectives. Activity restrictions may be further addressed in a risk management
plan(s) (RMP) that may be prepared by the City and County of San Francisco and
reviewed and approved by the FFA signatories and/or a land use control remedial
design (LUC RD) report that will be reviewed and approved by the FFA
signatories. The RMP(s) may specity soil and groundwater management
procedures to allow certain activities that would otherwise be restricted or
prohibited to be conducted without further approvals from the federal facility
agreement signatories and CDPH, where applicable. Section 12.2.1.5 of the
amended ROD contains more details on ICs. The IC performance objectives will
be met by access controls until the time of transfer of ownership of the property.

Groundwater

e Treat groundwater by injecting a biological amendment in the plume near IR-10
to break down VOCs where concentrations exceed remediation goals.
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e Treat groundwater, if necessary, by injecting an organo-sulfur compound to
immobilize metal COCs (chromium VI, copper, lead, and mercury). The need to
treat these metals will be based on the further analysis of groundwater data
against trigger levels that will occur during the RD.

e Implement a groundwater monitoring program to verify treatment effectiveness
during and after treatment. The monitoring program will be flexible to allow

modifications as data are collected.

e Implement ICs (as discussed under soil and sediment).

Radiologicallv impacted soil and structures

¢ Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
and other areas, as necessary, throughout Parcel B. Survey buildings and former
building sites. Screen removed materials and transport contaminated material off
site to an appropriate disposal facility.

e Conduct a surface scan for radioactive materials over all of IR-07 and IR-18.
Remove all radiological anomalies exceeding radiological remediation goals for
residential soil (see Table 8-4 of the amended ROD) to a depth of 1 foot (the
maximum etfective depth of the surface scan). Add a 1-foot-thick layer of clean
soil above the surveyed surface over the portion of IR-07 and IR-18 that is
radiologically impacted. Install a demarcation layer on the new soil surface in the
portion of IR-07 and IR-18 that is radiologically impacted. Install a new 2-foot-
thick soil cover over all of IR-07 and IR-18. Transport radioactive anomalies and
contaminated soil off site to an appropriate LLRW facility.

e Monitor groundwater at IR-07 and IR-18 for radionuclides of concern.

¢ Obtain unrestricted closure based on protocols in the Base-wide Radiological
Work Plan - Revision 2 (Tetra Tech EC 2008b) (termed “free release™) for all
radiologically impacted areas and structures except for the radiologically
impacted portion of IR-07 and IR-18. ICs for radionuclides would be necessary
only for the radiologically impacted portion of IR-07 and IR-18.

o Implement ICs (as discussed under soil and sediment).

413 Remedy Implementation at Parcel B

The RD for Parcel B was completed in two parts: IR-07 and IR-18 as one part, and the
remainder of Parcel B as the second part. The following sections discuss the steps to implement
the remedy for Parcel B from the date of the amended ROD through the present.
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4.1.3.1 IR-07/18

The RD for IR-07/18 was started in December 2008 and was completed in January 2010
(Chddule 2010a). Thc BCT concurred with the completion of the remedy at IR-07/18 ¢
1. The major components of the remedy apphcable to IR—

07/ 18 and mcluded in the RD were:

Seil and sediment
¢ Install durable soil covers over the entire parcel to prevent contact with any COCs
that are not excavated. Covers would be maintained to laterally contain the soil at
the shoreline.
e Install a revetment along the shoreline at IR-07.

e  Monitor methane.

e Implement ICs.

Groundwater
¢ Implement a groundwater monitoring program.

e Implement ICs.

Radiologicallv impacted soil and structures

e Conduct a surface scan for radioactive materials over all of IR-07 and IR-18.
Remove all radiological anomalies exceeding radiological remediation goals for
residential soil to a depth of 1 foot. Add a 1-foot-thick layer of clean soil above
the surveyed surface over the portion of IR-07 and IR-18 that is radiologically
impacted. Install a demarcation layer on the new soil surface in the portion of
IR-07 and IR-18 that is radiologically impacted. Install a new 2-foot-thick soil
cover over all of IR-07 and IR-18. Transport radioactive anomalies and
contaminated soil off site to an appropriate LLRW facility.

e  Monitor groundwater at IR-07 and IR-18 for radionuclides of concern.

e Implement ICs.

Construction of the remedy at IR-07/18 began in June 2010 and was completed in September
2011 (ERRG 2012a). Tasks related to the
construction included:

e Mobilization, site preparation, and
existing conditions land survey
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e Shoreline debris removal

¢ Shoreline revetment construction (photograph at right shows placement of riprap
over crushed rock and geotextile)

s Site boundary excavations for soil cover tie-in

s Radiological screening and sampling of shoreline debris, shoreline sediment, and

A T T S Trn

wwvg0il £1g

A%

* Removal and off-site disposal of radiologically screened soil and sediment

* Radiological screening, sampling, and remediation of the surface of IR-07 and
IR-18

e Installation of covers over soil . e
(photograph at right shows construction
of cover over orange fabric demarcation
layer)

e Fence installation

e Waste disposal

¢ Final survey
¢ Final inspection

s  Demobilization

The Navy completed a Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) Class 1 survey of the entire surface of IR-07 and IR-18 and the top 1 foot was
remediated to levels specified in the amended ROD to ensure a radiologically clean surface prior
to the application of the cover remedy.

The shoreline revetment includes, from the bottom up: filter fabric, 6 to 12 inches of filter rock,
and 2.5 to 3 feet of riprap. The filter fabric is designed to prevent migration of soil and sediment
to San Francisco Bay; the filter rock and riprap layers protect the fabric from damage by wave
action.

Most of the remaining surtace of IR-07/18 was covered by a soil cover. In the area identified in
the amended ROD as radiologically impacted, the cover includes, from the bottom up: 1 foot of
clean, imported soil, a demarcation layer that includes an orange geotextile and metallic
demarcation tape placed over the fabric in a 10- by 10-foot grid, and 2 feet of clean, imported
soil. In areas not identified as radiologically impacted, the cover is composed of 2 feet of clean,
imported soil. Monitoring points (groundwater monitoring wells and methane monitoring
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probes) were incorporated into the cover construction and drainage features were included in the
construction to convey storm water off site.

A small area (about 60 by 130 feet) in the northeastern corner of IR-07 received an asphalt cover
instead of the 2-foot-thick soil cover to allow for a more gradual transition to the final asphalt
cover in the adjoining area of the remainder of Parcel B. The asphalt cover included 2 inches of
asphalt over 4 inches of aggregate base course.

About 470 cubic yards of soil from inland areas plus additional sediment and debris (concrete,
brick, and metal) from the shoreline were removed because cesium or radlum concentrations
exceeded _release criteria ot S WAS o & :

5. A total of 109 LLRW bins
repre%entmg about 1 970 tom of Wa%te were removed and disposed of off site as LLRW. In
addition, about 5,390 tons of nonhazardous waste and 2,940 tons of non-RCRA hazardous waste
were removed and disposed of off site.

Methane was not detected in any gas monitoring probe in samples collected semiannually since
the probes were installed in November 2008 (ITSI 2010¢c; ERRG 2012a). The methane probes
were decommissioned in 2012 (ERRG 2012¢).

4132 Remainder of Parcel B

The RD for the remainder of Parcel B was started in December 2009 and was completed in
December 2010 (ChaduxTt 2010d). Revisions to the design included a revision to the LUC RD
completed in July 2011 (ChaduxTt 2011c¢), and an amendment in September 2012 to address
revisions to the revetment design based on an updated stability analysis using new geotechnical
data (ChaduxTt 2012). The major components of the remedy applicable to the remainder of
Parcel B included in the RD were:

Soil and sediment

e Excavate soil in select areas where concentrations of COCs exceed remediation
goals. Transport the excavated contaminated soil and materials off site to an
appropriate disposal facility. Backfill excavated areas with clean fill material.

¢ Install durable soil covers over the entire parcel to prevent contact with any COCs
that are not excavated. Covers would be maintained to laterally contain the soil at
the shoreline.

¢ [nstall a revetment along the shoreline at IR-23 and IR-26.

¢ [nstall an SVE system at IR-10 to remove VOCs from soil.

¢ Implement ICs.

Groundwater
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Implement a groundwater monitoring program.

Implement ICs.

Radiologicallv impacted soil and structures

Construction of the remedy at the remainder of
Parcel B began in November 2012. At the time this
report was prepared, the following portions of the
remedy were completed or under way:

Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
and other areas, as necessary, throughout Parcel B. Survey buildings and former
building sites. Screen removed materials and transport contaminated material off
site to an appropriate disposal facility.

Obtain unrestricted closure based on protocols in the Base-wide Radiological
Work Plan - Revision 2 (Tetra Tech EC 2008b) for all radiologically impacted
areas and structures.

Excavation of soil from three s

areas at Parcel B was completed in

October 2010 (photograph of one hot

spot area at right). A total of 569 1005@

cy was removed from nine
weds on Parcels B, D-1, and G (ERRG

2011).

Construction of the shoreline revetment
at [R-23 and IR-26 has been completed,
except for about 230 feet of shoreline at
IR-26 (shown in photograph at right).
The unforeseen discovery of TPH
contamination along this 230-foot
section of the shoreline—at the western
end of the revetment for IR-26—has
delayed completion of the revetment
while the TPH contamination is
addressed. Completion of the revetment is expected to be delayed dbout 6
months s

————
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41.4

Injection of pounds of polylactate into 45 injection points ¥
completed in March 2013.

Radiological removals were completed in 2010. DTSC approved an unrestricted
release for radionuclides in the remainder of Parcel B, excluding IR-07 and IR-18,
in 2012 (DTSC 2012¢). A total of 65,184 cy of soil was removed from 24,826
linear feet of sanitary sewer and storm drain lines; approximately 2,910 cy of soil
was disposed of off site as LLRW. Six radiologically impacted buildings
(Buildings 103, 113, 113A, 130, 140, and 146), three former building sites (114,
142, and 157), and the Building 140 discharge channel were screened and
remediated (Tetra Tech EC 2012a).

Long-Term Monitoring and Maintenance Activities at Parcel B

The following sections discuss long-term monitoring and maintenance activities conducted at IR-
07 and IR-18 and groundwater monitoring at all of Parcel B.

4.1.4.1

Long-Term Monitoring and Maintenance at IR-07/18

Long-term maintenance requirements are detailed in the O&M plan for IR-07/18 (ERRG 2012d).
Major inspection items include:

Security: «{ ondition of fencing and signs, evidence of vandalism or
unauthorized access, condition of roads.

Seil cover: sividence of settlement, cracking, or erosion; evidence of slope
failure; signs of burrowing pests; adequacy of vegetative cover; signs of excessive
traftic; obstructions in drainage swales and evidence of overflow or erosion;
demarcation layer not exposed.

Revetment: =i'vidence of settlement, excessive traffic, or pests; evidence of
vandalism or theft of armoring; evidence of wave overtopping; signs of scour or
erosion at toe or flanks; filter fabric not exposed,

Asphalt cover: cividence of settlement, cracking, or holes; evidence of ponding;
evidence of excessive traffic.

Groundwater monitoring wells: ={vidence of damage or vandalism, presence
of obstructions, condition of locks and seals.
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e [Institutional centrels: uhio construction of residences or enclosed structures, no
use of groundwater, no growing edible items, no land-disturbing activity or
disturbance of remedy components (including no excavation beneath demarcation
layer), no damage to security features_ i : !

Quarterly inspections were conducted in October
2011, Jamuary 2012, April 2012, and July 2012
during the first year of long-term monitoring and
maintenance (ERRG 2012¢). Inspections found all
remedy components in good condition (photograph at
right shows established vegetation on the cover in
April 2012). A land survey of the two settlement
monuments on the soil cover conducted in July 2012
found no settlement had occurred. Minor issues
encountered included occasional vandalism of the
fencing, a few shallow animal burrows, and minor
areas where vegetation needed to be reseeded

SOy

Annual O&M cost was originally estimated to be $13,400 for activities excluding cover or
revetment repairs (see Table D-5B in the Technical Memorandum in Support of a ROD
Amendment [TMSRA], ChaduxTt 2007). Actual O&M cost for the first year was $62,645.
Reasons for the variance in O&M costs include:

¢ Original estimate assumed a single annual inspection and report; actual costs
reflect quarterly inspections and reports.

e Original estimate did not include costs for annual mowing, off-schedule repair
events (two for fence vandalism and one for cover damage), or decommissioning
of five methane monitoring probes.

4.1.4.2 Groundwater Monitoring at Parcel B

Groundwater monitoring is conducted throughout HPNS under the basewide groundwater
monitoring program (BGMP) (CE2-Kleinfelder 2011b, 2012b, 2012¢). Monitoring includes
quarterly groundwater elevation monitoring to evaluate the direction and gradient of
groundwater flow and sampling for various COCs at varying frequencies. The overall objectives
of groundwater monitoring at Parcel B (ChaduxTt 2010a, 2010d) include:

1. Monitor the potential migration of COCs into previously uncontaminated areas
and potential migration toward San Francisco Bay, including potential migration
of metals from upgradient areas;
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2. Monitor changes in concentrations within a plume, including the effects of
remedial actions and previous treatability studies;
3. Monitor concentrations of COCs in groundwater in and near individual wells
where the HHRA indicated potential risk.
IR-07/18

A total of 17 wells are measured quarterly for groundwater elevation. Two wells located near
the bay margin are sampled semiannually for COCs that include metals and radionuclides to
monitor for potential migration of COCs to the bay. Groundwater data at IR-07/18 do not
indicate migration of COCs at levels that would pose a risk to human health or the environment.
Monitoring results are discussed in more detail in | HYPERLINK A" 6.4.1.1 IR-07/18" ].

Remainder of Parcel B

A total of 29 wells are measured quarterly for groundwater elevation and 12 wells are sampled
tfor COCs that include VOCs, metals, and indicator chemicals for natural attenuation. The
remedial action for Parcel B groundwater (injection of polylactate) is in progress and the ongoing
monitoring under the BGMP will provide useful background information to evaluate the saccess
of the remedial action. Monitoring results are discussed in more detail in [ HYPERLINK 1l
" 6.4.1.2_ Remainder" |.

4.1.4.3 Soil Gas Monitoring at Parcel B

An investigation of potential chemicals in soil vapor was conducted in September 2010 for areas
within Parcels B, D-1, G, and UC-2 (Sealaska 2013). A total of 150 soil gas samples were
collected from 110 locatlons encompassing 89 l acre nd blod(s In addition 29 soil samples
were collectcd for gcotechmcal analysis_in ¢ 5
T 1. Results from the investigation were evaluated for potent1al risk to
human health usmg a basew1de approach developed for HPNS (ChaduxTt 2011d). A total of 29
grid blocks were sampled at Parcel B in the area outside of [R-07 and IR-18. The area within IR-
07/18 was not sampled because only open space (recreational) reuse is anticipated for that area.
Soil gas results collected from eight blocks indicated a potential risk to a future residential
receptor that exceeded 10%. Consequently, the ARIC for VOC vapors was recommended to be
reduced from most of Parcel B (excluding IR-07/18) to the eight blocks where the potential risk
exceeded 107 (see | HYPERLINK \l "Figd" ]).

4.2 PARCEL C

4.2.1 Remedial Action Objectives for Parcel C

The ROD for Parcel C was finalized in September 2010 (Navy 2010b). The RAOs for Parcel C
identified in the ROD are:

Soil
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Groundwater

1.

Prevent or minimize exposure to organic and inorganic compounds in soil at
concentrations above remediation goals developed in the HHRA for the following
exposure pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to surface and
subsurface soil
(b) Ingestion of homegrown produce in native soil

Prevent or minimize exposure to VOCs in soil gas at concentrations that would
pose unacceptable risk via indoor inhalation of vapors. Table 7 of the final soil
gas memorandum (ChaduxTt 2010b) lists the volatile chemicals. This list
mcludes SVOCs (such as pesticides and PAHs). Remediation goals for VOCs to
address exposure via indoor inhalation of vapors may be superseded based on
COC identification information from future soil gas surveys. Future action levels
would be established for soil gas, would account for vapors from both soil and
groundwater, and would be calculated based on a cumulative excess cancer risk
level of 10" using the accepted methodology for risk assessments at HPNS.

Prevent or minimize exposure to VOCs in the A-aquifer groundwater at
concentrations above remediation goals via indoor inhalation of vapors from
groundwater. This RAO for exposure to vapors from groundwater via vapor
intrusion has been superseded by remediation goals established for soil vapor
(ChaduxTt 2011d; Sealaska 2013).

Prevent or minimize direct exposure to the groundwater that may contain
COCs through the domestic use pathway in the B-aquifer, RU-CS5 only (for
example, drinking water or showering).

Prevent or minimize exposure of construction workers to metals and VOCs in
the A-aquifer groundwater at concentrations above remediation goals from
dermal exposure and inhalation of vapors from groundwater.

Prevent or minimize migration to the surface water of San Francisco Bay of
chromium VI and zine in A-aquifer groundwater that would result in
concentrations of chromium VI above 50 pg/L and zinc above 81 ng/L. at the
point of discharge to the bay.

Radiologically impacted soil and structures

1.

Prevent or minimize exposure to radionuclides of concern in concentrations that
exceed remediation goals for all potentially complete exposure pathways (for
example, external radiation, soil ingestion, and inhalation of resuspended
radionuclides in soil or dust).

The selected remedy and its implementation are discussed in | HYPERLINK \l
" 422 Selected" | [ HYPERLINK " _4.2.3  Remedy" ].
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4.2.2

Selected Remedy for Parcel C

The selected remedy for Parcel C consists of the following components:

Seil

Excavate soil in select areas where COCs exceed remediation goals and dispose

of excavated soil at an off-site facility. Backfill excavated areas with imported

clean soil and apply an appropriate durable cover £
w soil that poses ver

Implement SVE as a source reduction measure to address VOC-contaminated
soil. SVE would not be used as the sole remedy in areas where VOCs are
commingled with chemicals that do not readily volatilize.

Install durable covers across all of Parcel C as physical barriers to cut off potential
exposure to ubiquitous metals in soil.

Implement [Cs. Legal instruments known as restrictive covenants in Quitclaim
Deed(s) between the Navy and the property recipient and in “Covenant(s) to
Restrict Use of Property” between DTSC and the Navy will be implemented at
the time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance
objectives. The initial ARIC for VOC vapors will include all of Parcel C. Refer
to Section 2.9.2 of the ROD for more details on ICs. The IC performance
objectives will be met by access controls until the time of transfer of ownership of
the property.

Groundwater

Treat groundwater using ZVI or an injected biological substrate to destroy VOCs
in groundwater plumes at RU-C1, RU-C2, RU-C4, and RU-CS and minimize
migration of metals toward the bay.

Implement groundwater monitoring in and around remediation areas and in
downgradient locations, as necessary.

Conduct soil gas surveys after completion of groundwater remediation (after the
areas have re-equilibrated). Use the results of the surveys to evaluate potential
vapor intrusion risks and assess the need for additional remedial activities or
ARICs.

Implement ICs (as discussed under soil).

Radiologically impacted soil and structures
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¢ Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
while implementing appropriate dust control measures. Survey buildings and
former building sites. Screen removed materials and transport contaminated
material off site to an appropriate disposal facility. Obtain unrestricted release for
all radiologically impacted soil and structures.

423 Remedy Implementation at Parcel C

The RD for Parcel C was started in 2011 and completed in October 2012 (CH2M Hill
Kleinfelder Joint Venture [KCH] 2012). Remedial actions planned in the RD include:

e FExcavateup to 2 t cy of soil from

¢ Implement SVE at eight areas
o Install a durable cover across the parcel

e Inject ZVI or a biological substrate to actively treat VOCs in groundwater. Use
ZV1 to target hot spot areas. Injections will also minimize migration of metals
toward the bay. Follow active treatment with passive remediation through
monitored natural attenuation (MNA).

s Complete remediation for radiologically impacted soil and structures through the
ongoing basewide radiological removal program.

The radiological removals at Parcel C are being undertaken in two phases. Phase I is complete
and included removal of 28,176 cy of soil from 16,119 linear feet of s nitary sewer and storm
drain lines. Phase II began in November 2012. About 2 cy of soil had been
removed from & linear feet of 1 of samtary sewer and storm
drain lines at the tlme thls report was prepared Radlologlcal screening and removals are
ongoing for Parcel C structures and sanitary sewer and storm drain lines.

>,
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4.2.4 Long-Term Monitoring for Groundwater at Parcel C

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder
2011b, 2012¢). Monitoring includes quarterly groundwater elevation monitoring to evaluate the
direction and gradient of groundwater flow and sampling for various COCs at varying
frequencies.

A total of 56 wells are measured quarterly for groundwater elevation and 49 wells are sampled
for COCs that include VOCs, SVOCs, TPH, metals, and indicator chemicals for natural
attenuation. In addition, two wells are measured for presence of NAPLs. Although the remedial
action for Parcel C groundwater (injection of ZVI and biological substrate) has not yet begun, the
ongoing monitoring under the BGMP will provide useful background information to evaluate the
success of the remedial action.

43 PARCEL D-1

4.3.1 Remedial Action Objectives for Parcel D-1

The ROD for Parcel D-1 was finalized in July 2009 (Navy 2009b). The RAOs for Parcel D-1
identified in the ROD are:

Soil

I. Prevent exposure to PAHs and metals in soil at concentrations above remediation
goals developed in the HHRA for the following exposure pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to surface and
subsurface soil by industrial workers or construction workers

2. Prevent exposure to VOCs in soil gas at concentrations that would pose
unacceptable risk via indoor inhalation of vapors. Remediation goals for VOCs to
address exposure via indoor inhalation of vapor superseded
based on COC identification information from # oil gas surveys. Habure-
sdction levels : id-be established for soil gas t-account for
vapors from both soil and groundwater, and « calculated based on a
cumulative risk level of 10 using the accepted methodology for risk assessments

at HPNS 1} I

Groundwater

1. Prevent exposure by industrial workers to VOCs in the A-aquifer groundwater
at concentrations above remediation goals via indoor inhalation of vapors
from groundwater. This RAO for exposure to vapors from groundwater via
vapor intrusion has been superseded by remediation goals established for soil
vapor (ChaduxTt 2011d; Sealaska 2013).
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2. Prevent or minimize exposure of construction workers to metals and VOCs in
the A-aquifer groundwater at concentrations above remediation goals from
dermal exposure and inhalation of vapors from groundwater.

Radiologically impacted soil and structures

1. Prevent exposure to radionuclides of concern in concentrations that exceed
remediation goals for all potentially complete exposure pathways.

4.3.2 Selected Remedy for Parcel D-1
The selected remedy for Parcel D-1 consists of the following components:
Soil

e FExcavate soil in select areas where COCs exceed remediation goals and remove
select soil stockpiles; dispose of soil at an off-site facility. Backfill excavated
areas with imported clean soil and apply an appropriate durable cover.

¢ [nstall durable covers across all of Parcel D-1 as physical barriers to cut off
potential exposure to metals in soil.

e Implement ICs. Legal instruments known as restrictive covenants in Quitclaim
Deed(s) between the Navy and the property recipient and in “Covenant(s) to
Restrict Use of Property” between DTSC and the Navy will be implemented at
the time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance
objectives. The mitial ARIC for VOC vapors sw:ti-included all of Parcel D-1.

n i

srvey § Sealasia 2010 (see | HYPERLINK M "Figd" ] snd | HYPERLINK AL
" 4342 Soil" . Refer to Section 2.9.2 of the ROD for more details on ICs.
The IC performance objectives will be met by access controls until the time of
transtfer ot ownership of the property.

Groundwater

e Treat groundwater using ZVI or an injected biological substrate to destroy VOCs
in the groundwater plume at IR-71 and minimize the possible migration of metals
in the groundwater plume at IR-09 into Parcel UC-1 and toward the bay.

s Implement groundwater monitoring in and around remediation areas and in
downgradient locations, as necessary.

¢ Conduct soil gas surveys. Use the results of the surveys to evaluate potential
vapor intrusion risks and assess the need for additional remedial activities or
ARICs.

¢ Implement ICs (as discussed under soil).
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Radiologically impacted soil and structures

¢ Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
while implementing appropriate dust control measures. Survey buildings and
former building sites. Screen removed materials and transport contaminated
material off site to an appropriate disposal facility. Obtain unrestricted release for
all radiologically impacted soil and structures.

4.3.3 Remedy Implementation at Parcel D-1

The RD for Parcel D-1 was started in January 2010 and completed in February 2011 (ChaduxTt
2011b). Remedial actions completed include:

e Excavation of soil from four bet-spet-areas was completed in October 2010. A
total of 569 loose ¢y was removed from nine Lapeds on Parcels B, D-1,
and G (ERRG 2011).

¢ Removal of one soil stockpile and
disposal of the soil at an off-site facility
(photograph at right). A total of 197
loose cy was removed and disposed of off
site (ERRG 2011).

e Groundwater treatment using ZVI
injection was completed as part of a
treatability study conducted in 2008
(Alliance Compliance 2010).

The Navy

Other remedial actions planned in the RD include:

* Excavate soil in two remaining areas where COCs exceed remediation goals and
dispose of excavated soil at an off-site facility. Backfill excavated areas with
imported clean soil and apply an appropriate durable cover. Remaining two het

spet-areas were inaccessible in 2010 because they were beneath an active

radiological screening yard.

e Install a durable cover across the parcel.
e Monitor the effectiveness of the ZVI injection conducted in 2008.

e Complete remediation for radiologically impacted soil and structures through the
ongoing basewide radiological removal program.
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The radlologlcal removals at Palcel D-1 are bemg undertaken in two phabes

"Fig3" | for o and builde locationsy. Phase 1 includes the vomainder of Paw iv.1 Phasel
is completed and mcluded Iemoval ot 18 3”0 cy of 3011 from 12 957 linear feet of samtary sewer
and storm drain lines (Shaw 2013 removal action completion report in preparation). Phase I is
planned to be completed in 2013. Radiological screening and removals are ongoing for
remaining Parcel D-1 structures and sanitary sewer and storm drain lines.

4.3.4 Long-Term Monitoring at Parcel D-1
4.3.4.1 Groundwater Monitoring at Parcel D-1

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder
2011b, 2012¢). Monitoring includes quarterly groundwater elevation monitoring to evaluate the
direction and gradient of groundwater flow and sampling for various COCs at varying
frequencies.

A total of 15 wells are measured quarterly for groundwater elevation and four wells are sampled
for COCs that include VOCs and metals. Concentrations of COCs in groundwater at Parcel D-1
indicate concentrations less than remediation goals or declining trends. Monitoring results are
discussed in more detail in [ HYPERLINK 1" 6.4.2  Parcels" ].

4.3.4.2 Soil Gas Monitoring at Parcel D-1

An investigation of potential chemicals in soil vapor was conducted in September 2010 for areas
within Parcels B, D-1, G, and UC-2 (Sealaska 2013). A total of 150 soil gas samples were
collected from 110 locdtlons encompassing 89 1-acre gnd blocks In addition 29 soﬂ samples
were collected for geotechnical analysis i «
e 'y i. Results from the investigation were evaluated for potential risk to
human health using a basewide approach developed for HPNS (ChaduxTt 2011d). A total of 30
grid blocks were sampled at Parcel D-1. Soil gas results collected from eight blocks indicated a
potential risk to a future residential receptor that exceeded 10, Consequently, the ARIC for
VOC vapors was recommended to be reduced from all of Parcel D-1 to the eight blocks where
the potential risk exceeded 10 (see [ HYPERLINK \I "Fig4" ]).

4.4 PARCEL D-2

The ROD for Parcel D-2 was finalized in August 2010 (Navy 2010a). The ROD concluded that
no further action was necessary for Parcel D-2. Radiological removals were completed in 2009
and DTSC approved an unrestricted release for radionuclides in Parcel D-2 in 2012 (DTSC
2012a). A total of 1,988 linear feet of trench and 1,434 cy of soil were excavated; approximately
45 cy of soil was disposed of off site as LLRW (Tetra Tech EC 2011¢). One radiologically
impacted building (Building 813) was screened and remediated.
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4.5

PARCEL E

Thc ROD for Parcel E is Lurrcntly bcmg prepared

SN ATR TR

4.6

4.6.1

PARCEL E-2

Remedial Action Objectives for Parcel E-2

The ROD for Parcel E-2 was finalized in November 2012 (Navy 2012). The RAOs for Parcel
E-2 identified in the ROD are:

Soil and sediment

1.

Landfill gas

Prevent human exposure to inorganic and organic chemicals at concentrations
greater than remediation goals (see Table 5 of the ROD) for the following
exposure pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to solid waste,
soil, or sediment from 0 to 2 feet bgs by recreational users throughout
Parcel E-2.

(b) Ingestion of, outdoor inhalation of, and dermal exposure to solid waste,
soil, or sediment from 0 to 10 feet bgs by construction workers throughout
Parcel E-2.

Prevent ecological exposure to concentrations of inorganic and organic chemicals
in soil waste or soil greater than remediation goals (see Table 5 of the ROD) from
0 to 3 feet bgs by terrestrial wildlife throughout Parcel E-2.

Prevent ecological exposure to concentrations of inorganic and organic chemicals
in intertidal sediment greater than remediation goals (see Table S of the ROD)
from 0 to 2.5 feet bgs by aquatic wildlife throughout the shoreline area.

Prevent exposure to radionuclides of concern at activity levels that exceed
remediation goals (see Table 6 of the ROD) for all potentially complete exposure
pathways.

I. Control methane concentrations to 5 percent (by volume in air) or less at
subsurface points of compliance.

2. Control methane concentrations to 1.25 percent (by volume in air) or less in on-
site structures (“on site” in the ROD is detined as any area within the subsurface
points of compliance for landfill gas).

3. Prevent exposure to = -G R 1eda{NMOCs at concentrations
greater than S00 parts per mllhon by Volumc (ppmv) at the subsurtace points of
compliance.
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4. Prevent exposure to NMOCs at concentrations greater than 5 ppmv above
background levels in the breathing zone of on-site workers and visitors.

Groundwater, domestic use

1. Prevent exposure to groundwater that may contain COCs at concentrations
greater than remediation goals (see Table 7 of the ROD) through the domestic
use pathway.

=

Prevent or minimize migration of B-aquifer groundwater that may contain

COCs at concentrations greater than remediation goals (see Table 7 of the

ROD) beyond the point of compliance (defined in the RUFS report [ERRG
and Shaw 2011] at the downgradient boundary of Parcel E-2).

Groundwater, construction worker

I. Prevent or minimize dermal exposure to and vapor inhalation from A-aquifer
groundwater containing COCs at concentrations greater than remediation
goals (see Table 7 of the ROD) by construction workers.

Groundwater, protection of wildlife

I. Prevent or minimize migration of chemicals of potential ecological concern
(COPEC) to prevent discharge that would result in concentrations greater than
the corresponding water quality criteria for aquatic wildlife.

2. Prevent or minimize migration of A-aquifer groundwater containing total TPH
concentrations greater than the remediation goal (see Table 7 of the ROD)
(where commingled with CERCLA substances) into San Francisco Bay.

Surface water

1. Prevent or minimize migration of COPECs to prevent discharge that would
result in concentrations greater than the corresponding water quality criteria
for aquatic wildlife.

46.2 Selected Remedy for Parcel E-2

The selected remedy for Parcel E-2 addresses soil, shoreline sediment, landfill gas, and
groundwater and consists of the following components:

* Remove and dispose of contaminated soil in selected areas that contain high
concentrations of non-radioactive chemicals, and separate and dispose of
materials and soil with radiological contamination found in these areas.

s Perform radiological surveys throughout Parcel E-2 and separate and dispose of
materials and soil with radiological contamination found during the surveys.
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¢ Install a soil cover over all of Parcel E-2, with a protective liner (consisting of a
geomembrane with an overlying geocomposite drainage layer) where needed to
minimize water seeping into the contaminated material.

o Install below-ground barriers to limit groundwater flow from the landfill to San
Francisco Bay, including a contingency action to hydraulically control
groundwater (behind the barrier) if necessary to satisty pertinent ARARs (see
Section 2.9.4 of the ROD).

¢ Remove and treat landfill gas to prevent it from moving beyond the Parcel E-2
boundary.

e Build a shoreline revetment.

® Monitor and maintain the different parts of the selected remedy to ensure they are
working properly.

¢ Use ICs to restrict specific land uses and activities on Parcel E-2. Refer to
Section 2.9.2.3 of the ROD for more details on ICs. The IC performance
objectives will be met by access controls until the time of transfer of ownership of
the property.

4.6.3 Remedy Implementation at Parcel E-2

The RD for Parcel E-2 was started in December 2012

A SR

4.6.4 Long-Term Monitoring and Maintenance at Parcel E-2

The long-term monitoring and maintenance program will be detailed in the post-closure O&M
plan for Parcel E-2, consistent with content requirements as provided in California Code of
Regulations Title 27 § 21800(c), and submitted for review and approval by EPA, DTSC, and the
Water Board in conjunction with the RD. Ongoing, existing monitoring programs are briefly
described in the following sections.

4.6.4.1 Groundwater Monitoring

Groundwater monitoring is conducted throughout HPNS under the BGMP (CH2-Kleinfelder
2011b, 2012¢). Monitoring includes quarterly groundwater elevation monitoring to evaluate the
direction and gradient of groundwater flow and sampling for various COCs at varying
frequencies.

A total of 30 wells are measured quarterly for groundwater elevation and 20 wells are sampled
for COCs that include VOCs, SVOCs (including pesticides and PCBs), TPH, metals, and other
chemicals including cyanide, ammonia, organotins, total Kjeldahl nitrogen, and total suspended
solids.
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4.6.4.2 Methane Gas Monitoring

Landfill gas is monitored on a monthly basis under the Interim Landfill Gas Monitoring and
Control Plan (Tetra Tech and ITSI 2004c¢) to verify that hazardous levels of landfill gas are not
migrating beyond the fence line of the landfill and onto the UCSF compound. Current
monitoring results indicate all methane detections remain below corresponding

=-action levels (CKY 2012a, 2012b, ). RIS Vi Coway at

4.6.4.3 Landfili Cap Inspection and Maintenance

Inspection and maintenance of the mterim landfill cap is conducted in accordance with a site-
specific O&M plan (Tetra Tech 2003b). The plan addresses and provides guidance for
inspecting and reporting that are required to ensure the integrity of the landfill cap. The plan also
includes emergency response procedures, which are to be followed in the event of flood, major
storm event, earthquake, or fire (Tetra Tech 2003b). Operations associated with the closed
landfill include (1) an irrigation system to maintain the vegetative cover, and (2) mowing the
vegetative cover on and adjacent to the cap to reduce potential fire hazards and prevent the
growth of large shrubs and trees whose root structure could penetrate the cap. The irrigation
system, along with other components of the interim cap, is inspected on a quarterly basis to
ensure that it is functioning properly and providing adequate water to the vegetative cover. The
vegetative cover is inspected and mowed twice per year. Results to date confirm that the landfill
cap is being properly maintained in accordance with the O&M plan (ERRG and Shaw 2011).

4.6.44 Storm Water Discharge Monitoring

The Parcel E-2 storm water program involves quarterly visual observations of non-storm water
discharge, sampling and analysis of storm water, monthly visual observations of storm water
discharge, and an annual comprehensive site compliance evaluation (MARRS and MACTEC
2009b). | witls '

water, Results § g to date GUNE N LW
indicate no incidents of noncompliance at Parcel E-2, except in isolated locations where BMPs
require modification to better control erosion and sediment transport from neighboring properties
(ERRG and Shaw 2011).

4.7 PARCEL F

A ROD for Parcel F has not yet been prepared. Remedial action objectives from the ROD for
Parcel F will be incorporated into a future five-year review report.
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4.8

4.8.1

PARCEL G

Remedial Action Objectives for Parcel G

The ROD for Parcel G was finalized in February 2009 (Navy 2009a). The RAOs for Parcel G
identified in the ROD are:

Seil

Groundwater

1.

=

Prevent exposure to organic and inorganic chemicals in soil at concentrations
above remediation goals developed in the HHRA for the following exposure
pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to surface and
subsurface soil

(b) Ingestion of homegrown produce by residents in mixed-use blocks

Prevent exposure to VOCs in soil gas at concentrations that would pose
unacceptable risk via indoor inhalation of vapors. Remediation goals for VOCs to
address exposure via indoor inhalation of vapors } > superseded
based on COC identification information from soil gas surveys-i =
e-dnirs, Fatussadction levels v @ estabhshed for soil

gas, account for vapors from both soil and groundwater, and
calculated based on a cumulative risk level ot 107 o using the accepted
methodology for risk assessments at HPNS 1%

Prevent exposure to VOCs in the A-aquifer groundwater at concentrations
above remediation goals via indoor inhalation of vapors from groundwater.
This RAO for exposure to vapors from groundwater via vapor intrusion has
been superseded by remediation goals established for soil vapor (ChaduxTt
2011d; Sealaska 2013).

Prevent direct exposure to the groundwater that may contain COCs through
the domestic use pathway (for example, drinking water or showering).

Prevent or minimize exposure of construction workers to metals and VOCs in
the A-aquifer groundwater at concentrations above remediation goals from
dermal exposure and inhalation of vapors from groundwater.

Prevent or minimize migration to the surface water of San Francisco Bay of
chromium VI and nickel in A-aquifer groundwater that would result in
concentrations of chromium VI above 50 pg/l. and nickel above 96.5 ng/L at
the point of discharge to the bay.

Radiologicallv impacted soil and structures
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1. Prevent exposure to radionuclides of concern in concentrations that exceed
remediation goals for all potentially complete exposure pathways.

482 Selected Remedy for Parcel G
The selected remedy for Parcel G consists of the following components:
Soil

e FExcavate soil in select areas where COCs exceed remediation goals and remove
select soil stockpiles; dispose of soil at an off-site facility. Backfill excavated
areas with imported clean soil and apply an appropriate durable cover.

¢ [nstall durable covers across all of Parcel G as physical barriers to cut off
potential exposure to metals in soil.

s Implement ICs. Legal instruments known as restrictive covenants in Quitclaim
Deed(s) between the Navy and the property recipient and in “Covenant(s) to
Restrict Use of Property” between DTSC and the Navy will be implemented at
the time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance

objectives. The initial ARIC for VOC vapors included all of Parcel G.

" 4842 Soil"|;
The IC performance objectives will be met by access controls until the time of
transtfer ot ownership of the property.

Groundwater

e Treat groundwater using ZVI or an injected biological substrate to destroy VOCs
in the groundwater plumes at IR-09, IR-33, and IR-71. Minimize the possible
migration of metals in the groundwater plumes at IR-09 and IR-33 toward the bay
and discharge of metals to the bay.

¢ Implement groundwater monitoring in and around remediation areas and in
downgradient locations, as necessary.

¢ Conduct soil gas surveys. Use the results of the surveys to evaluate potential
vapor intrusion risks and assess the need for additional remedial activities or
ARICs.

e Implement ICs (as discussed under soil).

Radiologically impacted soil and structures

s Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
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while implementing appropriate dust control measures. Survey buildings and
former building sites. Screen removed materials and transport contaminated
material off site to an appropriate disposal facility. Obtain unrestricted release for
all radiologically impacted soil and structures.

4.8.3 Remedy Implementation at Parcel G

The RD for Parcel G was started in December 2009 and completed in October 2010 (ChaduxTt
2010c). The LUC RD for Parcel G was revised in January 2011 (ChaduxTt 2011a). Remedial
actions completed include:

¢ Excavation of soil from two & areas was
completed in October 2010 (photograph of one
b f-area at rlght) A total of 569 loose cy
was removed from nine :
Parcels B, D-1, and G (ERRG 201 1)

e Removal of two soil stockpiles and disposal of
the soil at an off-site facility. A total of 52
loose cy was removed and disposed of off site
(ERRG 2011).

e Groundwater treatment using ZVI injection was
completed as part of a treatability study conducte
2010).

¢ Radiological removals were completed in 2011 and DTSC approved an
unrestricted release for radionuclides in Parcel G in 2012 (DTSC 2012b). A total
of 50,688 cy of soil was removed from 23,166 linear feet of sanitary sewer and
storm drain lines; approximately 2,828 cy of soil was disposed of off site as
LLRW. Nine radiologically impacted buildings (Buildings 351, 351A, 364, 365,
366, 401, 408, 411, and 439) and one former building site (317/364/365) were
screened and remediated (Tetra Tech EC 2011b).

The work plan for construction of the durable cover at Parcel G was completed in December
2012 (Arcadis U.S., Inc. [Arcadis] 2012) and construction began in January 2013

484 Long-Term Monitoring at Parcel G
4.8.4.1 Groundwater Monitoring at Parcel G

Groundwater monitoring i1s conducted throughout HPNS under the BGMP (CE2-Kleintelder
2011b, 2012¢). Monitoring includes quarterly groundwater elevation monitoring to evaluate the
direction and gradient of groundwater flow and sampling for various COCs at varying
frequencies.
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A total of 32 wells are measured quarterly for groundwater elevation and five wells are sampled
for COCs that include VOCs and hexavalent chromium. Concentrations of COCs in
groundwater at Parcel G indicate concentrations less than remediation goals or declining trends.
Monitoring results are discussed in more detail in | HYPERLINK A" 6.4.2  Parcels" ].

4.84.2 Soii Gas Monitoring at Parcel G

An investigation of potential chemicals in soil vapor was conducted in September 2010 for areas
within Parcels B, D-1, G, and UC-2 (Qealaska 2013). A total of 150 soil gas samples were
collected from 110 locatlonb encompassing 89 1- acre grid blocks In addition 29 soil samples
were collected for geotechmcal analysis o b vo usedd for as i
& 5y 1. Results from the mveshgatlon were evaluated for potent1al risk to
human health uilng a baierde approach developed for HPNS (ChaduxTt 2011d). A total of 26
grid blocks were sampled at Parcel G. Soil gas results collected from five blocks indicated a
potential risk to a future residential receptor that exceeded 10 Consequently, the ARIC for
VOC vapors was recommended to be reduced from all of Parcel G to the five blocks where the
potential risk exceeded 10 (see [ HYPERLINK \l "Figd" ).

4.9 PARCEL UC-1

4.9.1 Remedial Action Objectives for Parcel UC-1

The ROD for Parcel UC-1 was finalized in July 2009 (Navy 2009b). The RAOQOs for Parcel UC-1
identified in the ROD are:

Seil

I. Prevent exposure to metals in soil at concentrations above remediation goals
developed in the HHRA for the following exposure pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to surface and
subsurface soil by industrial workers or construction workers

2. Prevent exposure to VOCs in soil gas at concentrations that would pose
unacceptable risk via indoor inhalation of vapors. Remediation goals for VOCs to
address exposure via indoor inhalation of vapors may be superseded based on
COC identification information from future soil gas surveys. Future action levels
would be established for soil gas, would account for vapors from both soil and
groundwater, and would be calculated based on a cumulative risk level of 10
using the accepted methodology for risk assessments at HPNS.

Groundwater

1. Prevent exposure by industrial workers to VOCs in the A-aquifer groundwater
at concentrations above remediation goals via indoor inhalation of vapors
from groundwater. This RAO for exposure to vapors from groundwater via
vapor intrusion has been superseded by remediation goals established for soil
vapor (ChaduxTt 2011d; Sealaska 2013).
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2. Prevent or minimize exposure of construction workers to metals and VOCs in
the A-aquifer groundwater at concentrations above remediation goals from
dermal exposure and inhalation of vapors from groundwater.

Radiologically impacted soil and structures

1. Prevent exposure to radionuclides of concern in concentrations that exceed
remediation goals for all potentially complete exposure pathways.

492 Selected Remedy for Parcel UC-1
The selected remedy for Parcel UC-1 consists of the following components:
Soil

e Install durable covers across all of Parcel UC-1 as physical barriers to cut off
potential exposure to metals in soil.

e Implement ICs. Legal instruments known as restrictive covenants in Quitclaim
Deed(s) between the Navy and the property recipient and in “Covenant(s) to
Restrict Use of Property” between DTSC and the Navy will be implemented at
the time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance
objectives. The mitial ARIC for VOC vapors will include all of Parcel UC-1.
Refer to Section 2.9.2 of the ROD for more details on ICs. The IC performance
objectives will be met by access controls until the time of transfer of ownership of
the property.

e Conduct soil gas surveys. Use the results of the surveys to evaluate potential
vapor intrusion risks and assess the need for additional remedial activities or

enedn

el . WEDGES,

Radiologically impacted soil and structures

¢ Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
while implementing appropriate dust control measures. Survey buildings and
former building sites. Screen removed materials and transport contaminated
material off site to an appropriate disposal facility. Obtain unrestricted release for
all radiologically impacted soil and structures.

493 Remedy Implementation at Parcel UC-1

The RD for Parcels UC-1 and UC-2 was started in January 2010 and completed in December
2010 (ChaduxTt 2010e). Construction of the remedy for soil at Parcel UC-1 began in May 2012
and was completed in September 2012 (ERRG 2013tx). Construction of the remedy at adjacent
Parcel UC-2 occurred concurrently. Tasks related to construction included:
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e Mobilization, site preparation, and existing conditions land survey

¢ Clearing, grubbing, and debris removal

e Soil excavations for soil cover

¢ [nstallation of soil covers, cover stabilization, and vegetation planting

¢ Asphalt cover (roadway) restoration and
replacement (photograph at right)

e Fence installation
e Final survey

¢ Final inspection

¢ Demobilization

reels UC-1 and UC-2 includes removal of the top 2 feet of soil :
v and replacement with clean, imported soil, followed by
ative species. ¥ fobd i fely | :

The remedy for

stabilization and planting with n

Roadways and other paved areas were repaired or replaced to meet the
specifications in the RD. Drainage features were included in the construction to convey storm
water off site.

oil gas surveys at Parcel UC-1 1

Radiological removals were completed in 2010 and DTSC approved an unrestricted release for
radionuclides in Parcels UC-1 and UC-2 in 2011 (DTSC 2011). A total of 20,680 cy of soil was
removed from 6,407 linear feet of sanitary sewer and storm drain lines; approximately 876 cy of
soil was disposed of off site as LLRW. One radiologically impacted building (Building 819 on
Parcel UC-1) was screened and remediated (Tetra Tech EC 2011a).

494 Long-Term Monitoring and Maintenance Activities at Parcel UC-1

Long-term maintenance requirements are detailed in the O&M plan for Parcels UC-1 and UC-2
(ERRG 2013¢h). Major inspection items include:

s Security: s{ondition of fencing and signs, evidence of vandalism or
unauthorized access, condition of roads,
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e Seil cover: «ividence of settlement, cracking, or erosion; evidence of slope
failure; signs of burrowing pests; adequacy of vegetative cover; signs of excessive
traftic.

o Asphalt cover: =fvidence of settlement, cracking, or holes; evidence of ponding;
evidence of excessive traffic,

S T

s Institutional controls: #MNo construction of residences or enclosed structures, no

use of groundwater, no growing edible items, no land-disturbing acthlty or
disturbance of remedy components, no damage to security features

Quarterly inspections of the covers for Parcels UC-1 and UC-2 began in September 2012.

e

There are no groundwater monitoring wells at Parcel UC-1; consequently, there is no monitoring
at Parcel UC-1 under the BGMP.

4.10 PARCEL UC-2

4.10.1 Remedial Action Objectives for Parcel UC-2

The ROD for Parcel UC-2 was finalized in December 2009 (Navy 2009¢). The RAOs for Parcel
UC-2 identified in the ROD are:

Seil

1. Prevent or minimize exposure to inorganic chemicals in soil at concentrations
above remediation goals developed in the HHRA for the following exposure
pathways:

(a) Ingestion of, outdoor inhalation of, and dermal exposure to surface and
subsurface soil

(b) Ingestion of homegrown produce by residents in mixed-use and research
and development blocks

2. Prevent or minimize exposure to VOCs in soil gas at concentrations that would
pose unacceptable risk via indoor inhalation of vapors. Remediation goals for
VOCs to address exposure via indoor inhalation of vapors !
superseded based on COC identification information from ! soil gas surveys.

adction levels td-be established for soil gas, wenid-account

for Vapor@ from both soil and gloundwater and « calculated based on
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a cumulative risk level of 10°% using the accepted methodology for risk
assessments at HPNS : 3

Groundwater

1.

Prevent or minimize exposure to VOCs in the A-aquifer groundwater at
concentrations above remediation goals via indoor inhalation of vapors from
groundwater. This RAO for exposure to vapors from groundwater via vapor
mtrusion has been superseded by remediation goals established for soil vapor
(ChaduxTt 2011d; Sealaska 2013).

Prevent or minimize direct exposure to the groundwater that may contain
COCs through the domestic use pathway (for example, drinking water or
showering).

Prevent or minimize exposure of construction workers to VOCs in the
A-aquifer groundwater at concentrations above remediation goals from dermal
exposure and inhalation of vapors from groundwater.

Radiologically impacted soil and structures

1.

4.10.2

Prevent or minimize exposure to radionuclides of concern in concentrations that
exceed remediation goals for all potentially complete exposure pathways (for
example, external radiation, soil ingestion, and inhalation of resuspended
radionuclides in soil or dust).

Selected Remedy for Parcel UC-2

The selected remedy for Parcel UC-2 consists of the following components:

Soil

Install durable covers across all of Parcel UC-2 as physical barriers to cut off
potential exposure to metals in soil.

Implement ICs. Legal instruments known as restrictive covenants in Quitclaim
Deed(s) between the Navy and the property recipient and in “Covenant(s) to
Restrict Use of Property” between DTSC and the Navy will be implemented at
the time of transfer of the property to establish land use and activity restrictions to
limit exposure to contaminated soil and groundwater to achieve IC performance
objectives. The initial ARIC for VOC vapors witi-includesi the portion of
Redevelopment Block 10 on Parcel UC-2 (a pomon of Robmson Street and the

parkmg lot northeast of Bulldmg 101)

[HYPERLINK Al "Figd" a0 [ HYPERLINK M "_4.10.4.3_ Soil" J3.
Section 2.9.2 of the ROD for more details on ICs. The IC performance objectives
will be met by access controls until the time of transfer of ownership of the

property.
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Groundwater

e Implement MNA in and around the VOC plume. Conduct groundwater
monitoring in and around the plume and in downgradient locations, as necessary.

e Conduct soil gas surveys. Use the results of the surveys to evaluate potential
vapor intrusion risks and assess the need for additional remedial activities or
ARICs.

e Implement ICs (as discussed under soil).

Radiologically impacted soil and structures

¢ Decontaminate radiologically impacted structures and dismantle them if
necessary. Excavate radiologically impacted storm drain and sanitary sewer lines
while implementing appropriate dust control measures. Survey buildings and
former building sites. Screen removed materials and transport contaminated
material off site to an appropriate disposal facility. Obtain unrestricted release for
all radiologically impacted soil and structures.

4,103 Remedy Implementation at Parcel UC-2

The RD for Parcels UC-1 and UC-2 was started in January 2010 and completed in December
2010 (ChaduxTt 2010e). Construction of the remedy for soil at Parcel UC-2 began in May 2012
and was completed in September 2012 (ERRG 2013%:a). Construction of the remedy at adjacent
Parcel UC-1 occurred concurrently. Tasks related to construction included:

¢ Mobilization, site preparation, and existing conditions land survey

e Clearing, grubbing, and debris removal

e Soil excavations for soil cover

s Installation of soil covers, cover

stabilization, and vegetation planting

(photograph at right)

e Asphalt cover (roadway) restoration and
replacement

e Fence installation

¢ Final survey
¢ Final inspection

e Waste disposal
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¢ Demobilization

The remedy for Parcels UC-1 and UC-2 includes removal of the top 2 feet of soil and
replacement with clean, imported soil, followed by stabilization and planting with native species.
Roadways and other paved arcas were repaired or replaced to meet the specifications in the RD.
Groundwater monitoring wells at Parcel UC-2 were incorporated into the cover construction, and
drainage features were included in the construction to convey storm water off site.

Radiological removals were completed in 2010 and DTSC approved an unrestricted release for
radionuclides in Parcels UC-1 and UC-2 in 2011 (DTSC 2011). A total of 20,680 cy of soil was
removed from 6,407 linear feet of sanitary sewer and storm drain lines; approximately 876 cy of
soil was disposed of off site as LLRW (Tetra Tech EC 2011a).

4104 Long-Term Monitoring and Maintenance Activities at Parcel UC-2

The following sections discuss long-term monitoring and maintenance activities conducted at
Parcel UC-2, including monitoring for groundwater and soil gas.

4.10.4.1 Long-Term Monitoring and Maintenance at Parcel UC-2

Long-term maintenance requirements are detailed in the O&M plan for Parcels UC-1 and UC-2
(ERRG 2013b). Major inspection items include:

s Security: s{ondition of fencing and signs, evidence of vandalism or
unauthorized access, condition of roads,

* Soil cover: ='vidence of settlement, cracking, or erosion; evidence of slope
failure; signs of burrowing pests; adequacy of vegetative cover; signs of excessive
traffic,

¢ Asphalt cover: siividence of settlement, cracking, or holes; evidence of ponding;
evidence of excessive traffic

¢ Groundwater monitoring wells-{ £ vy eHvidence of damage or
vandalism, presence of ob%tmctlom condltlon of locks and seals,

¢ Institutional controls: uiio construction of residences or enclosed structures, no
use of groundwater, no growing edible items, no land-disturbing activity or
disturbance of remedy components, no damage to security features.
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4.10.4.2 Groundwater Monitoring at Parcel UC-2

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder
2011b, 2012¢). Monitoring includes quarterly groundwater elevation monitoring to evaluate the
direction and gradient of groundwater flow and sampling for various COCs at varying
frequencies.

A total of three wells are measured quarterly for groundwater elevation and three wells are
sampled for analysis of COCs that include VOCs, metals, and indicator chemicals for natural
attenuation. Concentrations of COCs in groundwater at Parcel UC-2 indicate concentrations less
than remediation goals or declining trends. Monitoring results are discussed in more detail in [
HYPERLINK\ " 6.4.3_ Parcel" ].

4.70.4.3 Soil Gas Monitoring at Parcei UC-2

An investigation of potential chemicals in soil vapor was conducted in September 2010 for areas
within Parcels B, D-1, G, and UC-2 (Sealaska 2013). A total of 150 soil gas samples were
collected from 110 Iocatlonq encompassing 89 1 -acre grld blocks. In addmon 29 soil %ample%
were collected for gcotcchmcal analysis_io ¢ i
. Results from the mveitlgatlon were evaluated for potential risk to
human health umng a babcmde approach developed for HPNS (ChaduxTt 2011d). A total of
four grid blocks were sampled at Parcel UC-2. Soil gas results collected from one block
indicated a potential risk to a future residential receptor that exceeded 105. Consequently, the
ARIC for VOC vapors was recommended to be reduced at Parcel UC-2 to the one block where
the potential risk exceeded 10 (see | HYPERLINK \l "Figd" ]).

wed ko e

SO

4.1 PARCEL UC-3

ROD for Parcel UC-3

Radiological removals were completed in 2010 and DTSC approved an unrestricted release for
radionuclides in Parcel UC-3 in 2012 (DTSC 2012¢4). A total of 18,024 cy of soil was removed
from 18.363 linear feet of sanitary sewer and storm drain lines; approximately 789 cy of soil was
disposed of off site as LLRW (Tetra Tech EC 2012b).

5.0 PROGRESS SINCE LAST FIVE-YEAR REVIEW

The previous five-year review report (Jonas and Associates 2008) focused on Parcel B which, at
that time, was the only parcel at HPNS that had an approved ROD and where remedial actions
had been started. The protectiveness statements from the previous five-year review report are
listed below.

Protectiveness statement for Parcel B soil and radiological contamination remedy:
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The soil remedy selected in the 1997 ROD at Parcel B is currently protective of
human health and the environment. Exposure pathways that could result in
unacceptable risks are being controlled through contaminated soil excavation and
disposal; the use of fencing, locked gates, and warning signs; and secured
buildings that limit access to remaining contaminated areas. However, updated
mformation about the site that became available during the remedial action
indicates that modifications to selected soil and groundwater remedies should be
considered to ensure long-term protectiveness. Updated information includes
items such as the ubiquitous nature of metals in soil across Parcel B, the presence
of methane and mercury, the findings of a screening-level ecological risk
assessment (SLERA), and findings from removal actions to address radiological
contaminants.

Protectiveness statement for Parcel B groundwater:

The following sections describe progress made toward accomplishing recommendations

The groundwater remedy at Parcel B selected in the 1997 ROD is not currently
protective of human health and the environment because (1) the remedy would
not be considered protective of VOCs in groundwater that pose an unacceptable
risk from vapor intrusion into buildings, and (2) the remedy includes only
groundwater monitoring and does not contain any treatment component and,
therefore, would rank as poor for reduction of toxicity and mobility. New
information became available after the remedial action was implemented, which
indicates that for long-term protectiveness, the groundwater remedy, the HHRA,
and groundwater trigger levels need to be updated; potential ecological risk to
aquatic receptors should be evaluated; the selected remedy needs to be moditied
to address VOC contamination; a point-of-compliance well and other
characterization wells need to be installed at IR-07; a flexible groundwater
monitoring plan to include radionuclides of concern must be implemented; and
appropriate responses to incidences where trigger levels are exceeded must
continue to be implemented.

identified in the last five-year review.

5.1

Issues identified for soil in the previous five-year review and follow-up actions taken since the

PROGRESS ON SOIL ISSUES FOR PARCEL B

last five-year review include:

e Issue: Subsurface conditions at IR-07 and a portion of IR-18 differ from the
conceptual model developed for the RIVFS. Follow-up: Subsurface conditions
were re-evaluated in the TMSRA (ChaduxTt 2007) and a revised remedy (soil
covers and shoreline revetment) was selected in the amended ROD (ChaduxTt

2009). The revised remedy at IR-07/18 was constructed from June to September
2011 (ERRG 2012a); construction of the remainder of the remedy for Parcel B is

under way. The covers and revetment effectively prevent exposure to COCs
remaining in soil and sediment.
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5.2

Issue: The proximity of some excavations to the San Francisco Bay shoreline
delayed complete characterization and prevented excavation of the soil.
Follow-up: The revised selected remedy incorporated a shoreline revetment to
prevent migration of contaminants to the bay. The revised remedy at IR-07/18
was constructed from June to September 2011; construction of the remamder of
the revetment i gy s 1
B 4 18 In progress.

Issue: Potential ecological risk to aquatic receptors from Parcel B contaminants
near the shoreline has not been evalnated. Follow-up: A SLERA was included
in the TMSRA and the revised selected remedy incorporated a shoreline
revetment to prevent migration of contaminants to the bay. The revised remedy at
IR-07/18 was constructed from June to September 2011 construcllon of the
remalnder of the revetment 3oV { SRK
; 4 is in progress.

Issue: Portions of IR-10 have not been excavated because an SVE treatability
study is being implemented. Follow-up: Results of the treatability study were
incorporated into the evaluation in the TMSRA, and the revised selected remedy
included expansion and continued operation of the SVE system at [R-10.
Operation of the SVE system § : 2013 ¢ERRG
2012e).

Issue: Background levels of ambient metals in soil are higher and more variable
than originally estimated. Feollow-up: This issue was addressed in the TMSRA
and was the bds1s fors the remedy for soil from excavation
and o > parcel-w1de covers. The revised remedy for
all of Parcel B includes durable covers over the entire parcel. The covers have
been constructed for IR-07/18 (ERRG 2012a) and construction is in progress for
the remainder of Parcel B (ERRG 2012¢).

Issue: Toxicity data used at the time of remedy selection have been updated, and
cumulative risk was not estimated. Follow-up: The revised HHRA included in
the TMSRA contained updated toxicity values and included a presentation of
cumulative risk. Changes in risk assessment methodology and toxicity criteria
were also considered during this five-year review (see | HY PERLINK 11

" 7.2.3  Changes" ]).

PROGRESS ON RADIOLOGICAL ISSUES FOR PARCEL B

Issue: Removal of potential radiological contamination addressed in the action
memorandum for the basewide radiological removal action (Navy 2006) is not
referenced by the current (1997) ROD. Follow-up: The revised remedy selected
in the amended ROD (ChaduxTt 2009) incorporated RAOs and remedies to
address radiological contamination. A MARSSIM Class 1 survey was completed
for the entire surface of IR-07 and IR-18 and the top 1 foot was remediated to
levels specified in the amended ROD to ensure a radiologically clean surface
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5.3

before the cover remedy was applied. The constructed cover over the portion of
IR-07/18 potentially impacted by rad' nuchdes prcvcnts exposure. Rddlologlcal
removals were completed in 2010,_{ -

ted and DTSC dpprovcd an
unrestncted releabe tor radlonuchdes in the Iemamder of Parcel B, excluding IR-
07 and IR-18, in 2012 (DTSC 2012¢).

PROGRESS ON GROUNDWATER ISSUES FOR PARCEL B

Issue: The existing remedial action monitoring plan should be improved to better
focus groundwater monitoring at Parcel B. Follow-up: The plan for groundwater
monitoring at Parcel B was revised during the RD to focus the monitoring on
contaminated areas and at sentinel locations along the bay margin (ChaduxTt
2010a, 2010d). Groundwater conditions continue to be evaluated and monitoring
plans continue to be refined by the BGMP with concurrence from the regulatory
agencies (CE2-Kleinfelder 2011b, 2012b, 2012¢). Changes to the plans for
groundwater monitoring have effectively optimized the monitoring program.

Issue: Trigger levels may not reflect current guidance. Follow-up: Trigger
levels for evaluation of groundwater were re-evaluated and updated as part of the
TMSRA (ChaduxTt 2007). These trigger levels were incorporated into the
amended ROD and are used in the current monitoring of groundwater at Parcel B.

Issue: Concentrations of metals in groundwater are atfected by background
levels of ambient metals in soil, which are higher and more variable than
originally estimated. Fellow-up: Potential risk of metals in groundwater to
human health and ecological receptors was evaluated in the TMSRA, and the
remedy for groundwater in the amended ROD was selected to address those
potential risks.

Issue: Toxicity data used at the time of remedy selection have been updated, and
cumulative risk was not estimated. Follow-up: The revised HHRA included in
the TMSRA contained updated toxicity values and included a presentation of
cumulative risk.

Issue: Potential ecological risk to aquatic receptors from Parcel B contaminants
has not been evaluated. Fellow-up: A SLERA was included in the TMSRA and
the revised selected remedy considered potential risk to ecological receptors from
discharge of groundwater to the bay.

Issue: A point-of-compliance well and other characterization wells were
destroyed during excavation activities at IR-07. Follow-up: Wells needed for
long-term monitoring of groundwater at IR-07 were replaced. Groundwater at IR-
07 continues to be monitored in accordance with the amended ROD and RD.

HYPERLINK \l "Fig5" |3
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6.0 FIVE-YEAR REVIEW PROCESS

This section describes activities during the five-year review process for HPNS and provides a
summary of each step in the process.

6.1 ADMINISTRATIVE COMPONENTS

The five-year review process was initiated in September 2012. The process consisted of:
¢ Community notification and involvement
e Document review
e Datareview
¢ Site inspection
¢ Five-year review report preparation

¢ Interviews with key personnel

Members of the BRAC Cleanup Team were notified of the initiation of the five-year review
during a meeting on December 5, 2012.

6.2 COMMUNITY NOTIFICATION AND INVOLVEMENT

Community involvement was initiated by announcements of the five-year review process at
community meetings held on December 5, 2012, and February 28, 2013. Community members
were interviewed on December 4 and 5, 2012, as part of the five-year review process. |
HYPFRLH\K \L "AppA" | contains summaries of the interviews. A public notlce

i sws-was published in the S(m Francisco Examiner on fpk

s

he draft thlrd flve-year review report
s#-was made available to the public at the two information repositories: the San Francisco Main
Public Library (at 100 Larkin Strcel) and the Hunters Pomt site trailer (just bciore the gudrd
station on Galvez Avenue).

[ HYPERLINK \l "AppG" 1}.

[ HYPERLINK \l "AppB" ] provides responses to comments received &
Y on the draft report. The final third five- yea1
review report placed in the information repositories. A public notice announcing the
completion of the five-year review and the availability of the final report was published in the
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San Francisco Examiner on [date]. A fact sheet summarizing the results of the five-year review
will be submitted to the public in [planned for December 2013].

6.3 DOCUMENT REVIEW

This five-year review included a review of relevant documents listed in [ HYPERLINK 1\l
"AppC" ]. RAOs, ARARs, and remediation goals are documented in the RODs. RAOQOs and
remediation goals are used in the five-year review process to evaluate the effectiveness of the
installed remedies.

6.4

it DATA REVIEW

The following sections discuss groundwater monitoring data reviewed for parcels where
groundwater monitoring was identified as part of the remedy and where the remedy is in place
and operating. Parcels B, D-1, G, and UC-2 are included in the review. The data review builds
on previous data reviews and recommendations of the BGMP optimization conducted for the
same parcels in 2012 (CE2-Kleinfelder 2012b). Data collected since 2008 are available in
reports pubhshed by the BGMP (CE2-Kleinfelder 2009, 2010a, 2010b, 2011a, 2011c, 2012a,

2012d, 2313, [ HYPERLINK \l "AppD" | contains concentration trend graphs that support the
review.
6.4.1 Parcel B

The following sections discuss trends in groundwater concentrations at IR-07/18 and for the
remainder of Parcel B. Refer to [ HYPERLINK \l "Figd" ]| for well locations and |
HYPERLINK i "AppD" ] for concentration trend graphs.

6.4.1.1 IR-07/18

Two wells, IROTMW24A and IROTMW26A, located near the bay margin at IR-07 are sampled
for analysis of metals and radionuclides to monitor for potential migration of chemicals to the
bay. The COCs identified in the amended ROD monitored at IR-07/18 include metals
(chromium VI, copper, lead, mercury, nickel, and selenium) and radionuclides (cesium-137,
plutonium-239, radium-226, and strontlum 90) Data reVlewed include }}ien sampling events
for metals from March 2008 to * Z. Only selenium exceeded its trigger
level for potential impact to the bay (14.5 pg/l.) and only in the samples collected in July 2008.
Selenium was detected at 52 pg/L in the sample irom well IRO7MW24/& and at 46.9 pg/l in the
sample collected from well IROTMW26A. Sql th

amples ¢

s, All other metals were either not detected or were detected
at conccntratlons less than their trigger levels.

Likewise, all radionuclides were either not detected or were detected at concentrations less than
their remediation goals in samples collected for analysis of radionuclides tfrom July 2008 to
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The infrequently observed detections of radionuclides were one to

wo orders of magnltu(k less than remediation goals.
radionuclides detected.

The following table summarizes the

Radionuclide Frequency of Concentration Range § .
Detection for Detections (pCi/L) Remediation Goal
{pCi/L)
Cesium-137 111 0.494 119
Plutonium-239 0.035 15
Radium-226 0.377 - 0.427 5.0
Strontium-90 0.562 — 0.692 8.0

Note:
pCill picoCuries per liter

Summary for IR-07/18

Groundwater data at IR-07/18 do not indicate migration of COCs at levels that would pose a risk
to human health or the environment.

6.4.1.2 Remainder of Parcel B
Groundwater at the remainder of Parcel B is monitored for a variety of concerns, including

(1) VOC plume at IR-10, (2) VOCs at individual wells, (3) metals at individual wells, and
(4) metals at bay margin wells.

VOC plume at IR-10

Graphs of VOC concentrations in wells IRIOMWI13A1, IRIOMWS9A, IR10MWG61A, and
IR1I0MW71A in | HYPERLINK \l "AppD" ] show the trends in VOC concentrations before
implementation of the amended remedy (lactate injection). Monitoring will be optimized in
conjunction with the remedial action. Treatment of groundwater is in progress at [R-10.

VOCs at individual wells

Various VOCs are monitored at three individual wells: IR2ZOMWI17A, IR2ZAMWO7A, and
IR26MW41A.

IR20MW17A is monitored for mel chlomdc val chloride concentrations in seven samplcs
collected from July 2008 to Fohir 2444 show a downward trend from 18 to | 52
pg/L (compared with the remediation goal of 0.5 pg/l) (see graph in [ HYPERLINK \ "AppD"

D-

IR24MWO7A is monitored for potential migration of VOCs toward the bay. A broad suite of 23
VOCs identified as COCs for groundwater in the amended ROD is monitored at this well. ¥

L Almost no detectlons of VOCb have been observed mr 5 bémpiés
colkcted from September 2010 to i ow levels (less than 1
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pg/l) of five VOCs (1,2,4-trichlorobenzene; 1,2-dichlorobenzene; 1,4-dichlorobenzene;
trichlorotluoromethane, and dichlorodifluoromethane) were observed in the sample collected in
January 2011; these levels were much lower than remediation goals. No other detections of
VOCs were observed, including in the x> subsequent samples, vxis fontion of
2 i wiih the

IR26MW41A is monitored for dichlorodifluoromethane samples have been collected from
December 2005 to } Drchlorod fluoromethane concentrations in five

i trend, with the
the

dratlon goal of 14 pg/I (qee graph in [ HYPFRI INK \L"AppD" .

Metals at individual wells

Selenium is monitored at wells IRIOMWS81A and IR2Z6MW49A. Mercury is monitored at wells
IR26MW49A, IR26MWS1A, and PASOMWO2A.

Selenium. Six samples have been collected at well IRIOMWS81A and :
been collected at well IR26MW49A for analysis of selenium since July

; samples have
(see graphs in |

HYPERLINK \1 "AppD" ). None of the samples collected at well IRIOMWSI1A exceeded the
trigger level of 58 pg

/L for selemum at this inland location.

i ; . Only the qample
collected in July 2008 (194 pg/L) at well IR”6MW4)A exceeded the trigger level of 14.5 ug/L
for selenium at the bay margin. All seven succeeding samples collected at well IR26MWA49A
were less than the trrgoer level and N selemum was not detected in
i of the SN samples i sampies. The BGMP
opumlzalron evaluation recommended eliminating Well IRlOMWSIA from further sampling
(CE2-Kleinfelder 2012b); by i Y
Groundwater data for belemum do not mdleate levels that Would pose arisk to the environment.

Mercury. Three samples have been collected at well PASOMWO2A for mercury since
September 2010. All were less than the lrrgger level for mercury (0.6 pg/L); mercury was not
detected in two of the iamplei i

see graph in| HYPERLIBK \L "AppD" D-

Wells IR26MW49A and IR26MWS1A are located close to each other near the eastern end of
IR-26 along the bay margin (see | HYPERLINK \l "Fig5§" ]). Well IR2Z6MW49A replaced
nearby well IR2Z6MW47A that was decommissioned in 2008 during the TCRA for mercury.
Sampling records extend to March 2002 considering both wells (see graph in [ HYPERLINK \1
"AppD" D. Mercury concentrations at this location have generally ranged between 1 and 3
~aitheugh the most recent %ample was Fpg/loin b

Mercury concentratlons show trend over th

Similarly, concentrations of mercury in ! {4 samples collected at well IRZGMWS1A since May
2009 vary from about 0.5 to 1.5 pg/L (see graph in [ HYPERLINK \l "AppD" |)-
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. Mercury concentration: show a

__trenﬁ in this we \,

Mercury was one of the COCs during the original remedial action at Parcel B; about 5,077 ¢y of
soil was removed to a total depth of 10 feet bgs during 2000 to 2001. A TCRA specifically for
mercury was conducted in 2008 in the same and surrounding area (Insight 2008). Further
investigation of mercury in the area included collection of 98 soil samples and 19 groundwater
samplei from 21 bonngs advanced to bedrock to dehneate mercury source area iy

An addltlonal 6,000 cy of soil was removed
to a maximum depth oi 18 feel bgs to bedrock siig. The maxinmam mercury
concentration measured during the TCRA was 300 mg/kg in a sample (subsequently removed)
collected at 3 feet bgs. Confirmation soil samples collected from excavation sidewalls all
indicated mercury concentrations less than the remediation goal (2.3 mg/kg, the Hunters Point
ambient level [HPAL] for mercury). However, five of 23 samples collected from bedrock at the
base of two of the excavations during the TCRA found mercury concentrations greater than the
HPAL, as high as 15 mg/kg. A concrete plug was set in the excavations from the base of the
excavations to the top of the water table to turther inhibit mercury migration.

Concentrations of mercury measured in samples from three other nearby wells IR2Z6MWA46A,
TR26MW48A ;and IR2Z6MWS0A all indicate elther no detections or low concentrations (less than
0.1 pg/L) that are less than the trigger level w

Metals at bav margin wells

Metals, including chromium VI, copper, lead, mercury, nickel, and selenium, are monitored at
bay margin wells IR2ZAMWO7A, IR2Z6MW49A, and IRAGMWA43A.

s samples collected at well IRZAMWOTA from January 2011 to | s
indicated no detections of any of these six metals at concentrations Lxccedmg the trlgger
level. All samples indicated no detections, except for one detection of nickel (at 0.63 pg/L
compared with the trigger level of 96.5 ug/1).

The discussion of mercury and selenium at well IR26MW49A is included above. No
concentrations of chromium VI, copper, lead, or nickel were observed to exceed trigger levels in
samples collected at well IR2ZGMWA49A.

Two to s

samples have been collected at well IR46MW43A from July 2008 to
(the number Varles by metal) no detectmns of any of the six metals e

the trigger levels.
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Summary for Remainder of Parcel B

A% OCS Treatment of VOCs in groundwater 1s in progress at IR-10.
:onitoring will be optimized in conjunction with the remedial action. Data from md1V1dua1
wells do not indicate migration of COCs at levels that would pose a risk to human health or the
environment although some concentrations remain above the remediation goal. Risk from all
VOCs in groundwater, however, is from inhalation via vapor intrusion into residential structures.
This risk is addlessed by ICs that prohlblt 1es1denl1al LOIlstI"U.Cll()Il Wllhout dpproprmle b()ﬂ Vapor
controli { Q % ¥

Metals. Except for mercury at wells IRZOMW49A and IR26MWS1A, groundwater data from
wells at the bay margin and interior locations do not indicate migration of chromium VI, copper,
lead, mercury, nickel, or selenium at levels that would pose a risk to the environment. Mercury
concentrations at wells IRZOMWA49A and IR2Z6MWS51A remain greater than the trigger level and
additional sei i monitoring is recommended to observe concentration trends.

6.4.2 Parcels D-1and G

Groundwater at Parcels D-1 and G is monitored for a variety of concerns, including (1) VOCs at
IR-71 East, (2) VOCs at IR-71 West, (3) VOCs at IR-33, (4) metals and VOCs at IR-09, and
(5) metals at bay margin wells. Parcels D-1 and G are discussed together because two areas of
concern for groundwater (IR-71 Fast and IR-71 West) overlap the boundary between the parcels.
The designations for the areas of concern follow those used in the BGMP optimization
evaluation (CE2-Kleinfelder 2012b). The following sections discuss trends in groundwater
concentrations. Refer to | HYPERLINK \l "Fig6" ] for well locations and [ HYPERLINK
"AppD" ] for concentration trend graphs.

VOCs at IR-71 East

Samples collected at wells IR7TIMWO3A and IR7IMWO4A at Parcel G and IR7IMW20A and
IR70MWO7A at Parcel D-1 are used to monitor concentrations of VOCs in groundwater at IR-
71. The primary COCs in groundwater include chloroform, tetrachloroethene (PCE), and
tnehloroethene (TCE) allhough one Well (IR71MW20/&) 1s momtored ior a broadu list 0[
VOCS

H-ibiderapostiie GHGs : The Wells are dlscussed below, n sequence trom
upgradlent to downgradient.

IR7 ]MVV 04A. A total o samples have been collected from this well from January 2006 to
Concentrations of chloroform, PCE, and TCE were aH less than
remediation goali no detections were observed in most of the samples, with ¥
s (see graphs in | HYPERLINK Ml "AppD" ).
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samples have been collected from this Well from January 2006 to
' 2. Concentrations of
chloroform rose above the remediation goal (l 0 pg/L) bneﬂy in 2009 but have remained below
the remediation goal in the six subsequent samples s nd. All samples
analyzed for PCE indicated concentrations greater than the remedlatlon goal (0.54 pg/L); the

i samples collected since July 2009 indicate a decreasing trend. Likewise, TCE
concentrations were mostly greater than the remediation goal (2.9 pg/l), and samples collected
since September 2010 indicate a decreasing trend. The most recent sample § :
~the remediation goal (see graphs in [ HYPERLINK \l "AppD" ]).

slightly

IR7TIMW20A. samples have been collected from this well from October 2009 to
: . In addition to chloroform, PCE, and TCE, samples from
IR7IMW20A were also analyzed for benzene, carbon tetrachloride, naphthalene, and xylenes.

No detections of any VOCs were observed in any of the samples.

IR7TOMWOTA. A total of 17 samples have been collected trom this well from January 2006 to
August 2012.  Concentrations of chloroform, PCE, and TCE were all less than remediation
goals; no detections were observed in most of the samples, g cends (see graphs
for chloroform and TCE in [ HYPERLINK \1 "AppD" ).

VOCs at IR-71 West

Samples collected at a group of nine wells are used to monitor concentrations of VOCs in
groundwater in the IR-71 West area. This area was one of two treated by ZVI injection in
December 2008 (Alliance Compliance 2010). The primary COCs in groundwater include
chloroform, PCE, and TCE, although one well (IR7T0MW1iA) is momtored for a broader list of
VOC& dnd Well IR?3MW121B is momtored for mel chlorlde B 2

The wells are dlicus%ed

below, in appr0x1mate sequence from upgradlent to downgradlent areas.

IR33MW121B. This well was selected for monitoring in the RD based on an estimated
detection of vinyl chloride (0.064 pg/l) observed in a post-treatment monitoring sample
collected in November 2008 after the ZVI injection in the overlying A-aquifer. No detections of
vinyl chloride were observed in six subsequent samples collected from October 2009 to February
2012. The BGMP optimization evaluation 1ec0mmended eliminating Well IR33MW121B from
further samphng (CE2-Kleinfelder 2012b); & COR G 2ol wi

IR44MWOSA. A total of 23 samples have been collected from this well from January 2006 to
August 2012 it . Chloroform concentrations have been less
than the remediation goal (1 0 ug/l) n 10 samples collected since the ZVI injection in
December 2008. No detections were observed in the four most recent samples. Concentrations
of TCE have remained below the remedlatlon goal in all %amples collected (see glaphs in |
HYPERLINK \l "AppD" D g g
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IR33MW63A. Seven samples have been collected from this well from August 2008 to February
2012 for analysis of chloroform. A sample collected before the ZVI injection indicated a
concentration of 24 pg/l. (August 2008), but no concentrations exceeding the remedlatlon ooal
(1 0 pg/L) were observed in the SiX samples eollected post -treatment. 4

lhe BGMP
0pt1m17at10n evaluation recommended eliminating well IR3 )MW6 )A from fuﬁhel sampling
(CE2-Kleinfelder 2012b), ¢

WS €

PASOMWO6A. This well is located in Parcel E, directly adjacent to Parcels D-1 and G (see [
HYPERLINK \l "Fig6" ]). Four samples have been collected from this well from October 2009
to January 2011 for analysis of chloroform. A sample collected in April 2010 indicated a
chloroform concentration greater than the remediation goal (1.6 versus the 1.0 pg/LL goal);
however, no detections were observed in the two subsequent samples. The BGMP optimization
evaluation recommended ehmmdtmg Well PA50MW06A from furlher sdmphng (CE2-
Kleinfelder 2012b); e | LR Re .

IR71IMW24A. Four samples have been collected from this well from October 2009 to February
2012 for analysis of chloroform. All samples were collected after the ZVI injection, and no
concentrdllons exeeedmg the remediation goal (1.0 pg/l) were observed. 3

; gigd, The BGMP optimization evaluation recommended eliminating WCH
IR71MW74A ﬁom further samphng (CE2-Kleinfelder 2012b): e

IR71IMW22A. Five samples have been collected from this well from October 2009 to July 2012
jection,

for analysis of chloroform, PCE, and TCE. All samples were collected after the LVI in
and no concentrations exceeding the remediation goals were Ob%erved :
10 detections were observed in most of the samples, i

IR7T0MWO4A. A total of 23 samples have been collected from this well from January 2006 to
July 2012 & -. Chloroform concentrations have been less
than the remedlatmn goal (1.0 pg/ly in 10 samples collected since the ZVI mjection in
December 2008. No detections were observed in the seven most recent samples. Concentrations
of PCE and TCE have remained below the remediation goals in all samples collected (see gldphs

[ HYPFRLINK 1 "AppD" ]) { :

IR7TIMW28A. Seven samples have been collected from this well from October 2009 to July
2012 for analysis of TCE. All samples were collected after the ZVI ijection, and no
concentrations exceeding the remediation goals were observed. No detections were observed in
most of the samples, including the five most recent samples.

IR70MW11A. Seven samples have been collected from this well from June 2008 to February
2012. In addition to chloroform, PCE, and TCE, samples from IR7TOMW11A were also analyzed
for benzene, carbon tetrachloride, naphthalene, and xylenes. No detections of any VOCs were
observed in any of the samples. The BGMP optimization evaluation recommended eliminating
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well IR7TOMWI11A from tfurther sampling (CE2-Kleinfelder 2012b); i

VOCs at [R-33

Samples collected at wells IR33MW64A, IR33MW6SA, and IR34MW36A at Parcel G are used
to monitor concentrations of VOCs in groundwater at the IR-33 area. The primary COC in
groundwater is chloroform, although one well (IR33MW64A) is also monitored for carbon
tetrachloride. These three wells are all approximately cross-gradient and are discussed below in
numerical order.

IR33MW64A. samples have been collected from this well from June 2008 to

for analysis of chloroform and carbon tctrdchloudc Chloroform

the remediation goal of 1.0 ug/L Carbon tetrachloride was observed in the
lnltldl samplc at a concentration greater than the remediation goal (0.95 versus the 0.5 pg/L
goal), concentrations observed in the seven subsequent samples were below the goal

.
the

(see graphs in

[ HYPERLINK \l ”AppD" j).r

IR33MW6SA. Seven samples have been collected from this well from June 2008 to February
2012 for analysis of chloroform. The initial sample indicated a concentration of 6.4 ug/L, above
the remediation goal of 1.0 pg/L, but no concentrations exceeding the remediation goal were
observed in the six subsequent samples (see graph in [ HYPERLINK \l "AppD" ]). 3
¢ 3 . The BGMP optimization evaluation recommended ellmlnatlng

cll IR33MW65A from further samplmg (CE2-Kleinfelder 2012b);_ihe

IR34MW36A. Twelve samples have been collected from this well from June 2008 to February
2012 for analysis of chloroform. The sample collected in November 2008 indicated a
concentralion of 2.0 pg/L, above the remediation goal of 1.0 pg/l, but no
SR Haa-rornedistin ++ were observed in the nine subsequent
samples (sec grdph in [ HYPERLINK \ "AppD" ). The BGMP optimization evaluation
recommended ehnnnatlng well IR34MW36A from further samphng (CE2-Kleinfelder 2012b);

Metals and VOCs at IR-09

Samples collected at a group of seven wells are used to monitor concentrations of chromium VI
and VOCs in groundwater in the IR-09 area at Parcel G. The area near wells IROOMWO7A and
IROOMWSIF was the second of two areas treated by ZVI mnjection in December 2008 (Alliance
Compliance 2010). The primary COCs in groundwater include chromium VI, chloroform and
TCE allho gh one Well (IRO9MW51F) 1s also monltorcd for benzene. Fop b4 2

{ Leash L~-The wells are dlicus%ed below in

approxnnate sequence from upgradlent to downgradlent areas.
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IROIMWG3A. A total of 19 samples have been collected from this well from January 2006 to
February 2012 for analysis of chromium VI. Concentrations of chromium VI :
rom about 35 to 80 pg/l.. No detections of chromium VI were obs
of the samples above the trigger level of 600 pg/l.. The BGMP optimization evaluation
recommended ehmmatmg well IR())M\\’()BA from further samphng (CE2-Kleinfelder 2012b).

% samples have been collected from this well from October 2009 to
- for analysis of chromium VI, chloroform and TCF All concentratlons

less than the trigger level, 87 o4 Eoinoa
oncentratlom of chloroform were less than the remedlatron goal
5. The concentration of TCE was 23 pg/L
in a sample collected before the ZVI injection in December 2008. After the injection,
concentrations ranged from 7.4 to 331.% pg/l m the most recent sample the
remedratlon goal of 2.9 pg/L (see graph in [ HYPERLINK \l "AppD" |). 13

€A and. Well IROOMWOTA is screened across a deeper zone within the A-
aqulfer (25 to 35 feet bgs) nearby well IROOMWS1F monitors groundwater in the shallower
portion of the A-aquifer (screened 6 to 21 feet bgs).

of chromium VI were

IROIMWSIFE. A total of 20 samples have been collected from this well from January 2006 to
August 2012 tor analysis of chromium VI, benzene, and TCE. Concentrations of chromium VI
ranged from about 15 to 50 pg/L before the ZVI imjection in December 2008. After the
injection, eight of nine samples indicated no detections of chromium VI. Concentrations of
benzene were not detected before the injection, rose sporadically to a range of about 0.5 to 1.0
ng/L from March 2009 to September 2010, and then stabilized at 0.2 to 0.4 pg/I. over the four
most recent samples collected from January 2011 to August 2012. Concentrations of TCE
ranged from about S5to 40 ug/I before the mjectlon and have remamed less than 1.0 ug/L

ben7ene and TCE in (at least) the four most recent iample% are all less than trigger levels or
remediation goals (see graphs in | HYPERLINK \l "AppD" ).

IROOMWE4A and former IROIPPY1. A total of 23 samples have been collected from well
IRO9PPY1 from April 1990 to April 2010 for analysis of chromium VI. Concentrations of
chromium VI mostly ranged ¢ ¢ from about 100 to 600 ug/l. before the well was
decommissioned during removal of the adjacent pickling vault in May 2010. About 31,000
pounds of ZV1 was added to the excavation between 6 and 15 feet bgs to further treat chromium
VI in the vault area (Tetra Tech EC 2010) Well IROOMWG64A was installed to replace well
IRO9PPY1 and has been sampled i w¢ times for analysis of chromium VI from December
2010 to February 201 Concentrations of chromium VI have all been less than 20 pg/l.
{ (see graphs in | HYPERLINK \l "AppD" )).

IROIMW3TA. A total of 20 samples have been collected from this well from January 2006 to
l* ebruary 2012 for analysis of chromium VI. Concentrations of chromium VI i
rangizzed from about 3 to 45 pug/l.. No detections chromium VI of were observed in any
e samples above the trigger level of 600 pg/l.. The BGMP optimization evaluation
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recommended ehmmatmg well IROOMW3TA from further samphng (CE2-Kleinfelder 2012b);

IRO9MW3BA. A total of 15 samples have been collected from this well from January 2006 to
February 2012 for analysis of chromium VI Concentrations of chromium VI
rang from about 1 to 55 pug/L. No detections of chromium VI were observed
samples above the trigger level of 600 pg/l.. The BGMP optimization evaluation recommended
ehmmatmg Well IROOMW38A from further samplmg (CE2-Kleinfelder 2012b),

IRO9PO40A. A total of 12 samples have been collected from this well from June 2008 to
February 2012 for analysis of chloroform. Concentrations of chloroform exceeded the
remediation goal of 1.0 pg/L in two samples (8.2 pg/L in November 2008 and 1.7 pg/LL in March
2009). Concentratlons of chloroform in the subsequent eight samples were less than the
remediation goal s {0 detections of chloroform were observed
in the four most recent iample% (see graph in | HYPERLINK \ "AppD" ). The BGMP
optimization evaludtron recommended ehmmdtmg Well IRO9P040/& from iurther samplmg (CE2-
Kleinfelder 2012b); & od v g

LVEE O

Metals at bav margin wells

Metals, including chromium VI, copper, lead, mercury, nickel, and selenium, are monitored at
bay margin wells IRITMWI3A, IR2Z2MWI16A, and IRSSMWO2A at Parcel D-1. Silver is also
monitored at well IR2Z2ZMWI16A.

Four samples collected at well IRTTMWI13A from January 2011 to August 2012 indicated no
detections of any of these six metals (excluding silver).

samples have been collected at well IR22ZMWI16A from July 2008 to
% (the number varies by metal) for analysis of chromium VI copper,
mercury, and selenium; no detections v £ any of the four metals-«
A ftotal of : iamplei were collected from January 2006 to
[or analysrb of lead; no detections of lead excecdcd the trigger level. }
§ 1 RO 1. Silver was detected once
(23.4 pg/L in July 2008) at a concentration greater than the trrgger level of 7.4 pg/L.. The
concentratrons of silver observed in the subsequent : =¢ samples collected from March 2009
2+ did not exceed the trigger level; the > most recent samples
detections of silver i3 - ug/l.

+ samples collected at well IRSSMWO02A from January 2011 t
indicated no detections of chromium VI, copper, lead, mercury, or selenium. Concentrations of
nickel ranged from 1.3 to 2.5 pg/L in three samples, less than the trigger level of 96.5 pg/L.
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Summary for Parcels D-1 and G

VOCs. Concentrations of VOCs in the groundwater at IR-71 East, IR-71 West, IR-33, and IR-
09 are well defined and either indicate a decreasing trend or are less than remediation goals.
Risk from VOCs in groundwater, however, is from inhalation via vapor intrusion into residential
structures.  This risk is addressed by ICs that prohibit residential construction without
appropriate soil vapor controls.

Metals. Groundwater data from wells at the bay margin and interior locations do not indicate
migration of chromium VI, copper, lead, mercury, nickel, selentum, or silver at levels that would
pose a risk to the environment.

6.4.3 Parcel UC-2

Three wells, IROGMWS4F, IROGMWS5F, and IRO6MWSGF, exist at Parcel UC-2 (see [
HYPERLINK \l "Fig5" ]) and all are monitored for VOCs and natural attenuation parameters as
part of the MNA remedy selected in the ROD. Carbon tetrachloride and chloroform are the
COCs.

IRO6MWS4FE. A total of | 318 samples have been collected from this well from December 2005
Carbon tetrachloride concentrations ranged from about 4 to %

pg/L compared with the remedlatlon goal of 0.5 pg/l.. Chloroform concentrations ranged lrom
about 1.5 to 2.5 pg/L, compared with the remediation goal of 1.0 pug/l.. Concentrations of kih

s slightly decreasing trends in the amples collected since

October 200) (see graph in | HYPLRLlNK \L "AppD" D-

IRO6MWSSF. A total o

samples have been collected from this well from December 2005
i, Carbon tetrachloride concentrations ranged from about 0.1 to 0.9
pg/L, compared with the remediation goal of 0.5 pg/L.. Chloroform concentrations ranged from
about 0.12 to 0.54 pg/L., all below the remediation goal of 1.0 pg/l.. Concentrations of both
VOCs were all below remediation goals in the seven samples collected since October 2009 (see
graph in | HYPFRI INK \1 "AppD" ). x

IRO6MWS56F.
February 2012, ¢

3 iamplei have been collected from this well (January 2011 —and
i 3). Carbon tetrachloride and chloroform were not detected in

+

Summary for Parcel UC-2

VOCs. Concentrations of COCs in groundwater at Parcel UC-2 are well defined, and data
indicate ¢ decreasing trends or levels less than remediation goals. Risk from VOCs in
groundwater, however, is from inhalation via vapor intrusion into residential structures. This
risk is addressed by ICs that prohibit residential construction without appropriate soil vapor
controls.
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6.5 SITE INSPECTIONS

The Navy conducted a site inspection for this review on March 1, 2013. Staff from EPA, DTSC,
and the Water Board attended the inspection, in addition to staff from the Navy and Navy
contractors ERRG and Tetra Tech. The purpose of the site inspection was to review and
document current site conditions and evaluate visual evidence on the protectiveness of the
remedial systems. Site access and general site conditions were also evaluated during the
inspection. [ HYPERLINK \l "AppE" ] contains the site inspection checklist, and [
HYPERLINK \l "AppF" | contains the photographic log, which documents observations made
during the inspection.

The inspection focused on the completed cover remedies at IR-07/18 at Parcel B and at Parcels
UC-1 and UC-2. On-going construction operations for the remedies for Parcel G and the
remainder of Parcel B were also observed. The inspection also included confirmation of the
condition of groundwater monitoring wells across HPNS, although those observations were
made during the semiannual groundwater sampling event conducted from February 21 to March
21, 2013. Observations were made by groundwater sampling staff from Navy contractor CE2-
Kleinfelder. Photographs illustrating current conditions of monitoring wells are also included in
[ HYPERLINK \l "AppF" ].

Observations made during the site inspection indicated that the remedies at IR-07/18 at Parcel B
and Parcels UC-1 and UC-2 were operating properly and successtully.

6.5.1 Covers
IR-07/18

The soil cover at IR-07/18 was observed to be in good condition with no evidence of settlement,
erosion, bulges, or cracks. Minor holes, typically 1 to 2 inches in diameter, and not appearing to
extend far below surface were observed. These holes would not endanger the effectiveness of
the soil cover, which is at least 2 feet thick (and is as much as 7 feet thick near the northern edge
abutting the revetment). All slopes appeared stable and the cover vegetation was well
established. The shoreline revetment was observed to be in good condition with some sand
refilling the bayward areas of the revetment toe. The small asphalt cover at the northeastern
corner of IR-07 was observed to be in good condition.

Parcels UC-1 and UC-2

The hillside soil cover at Parcels UC-1 and UC-2 was observed to be in good condition with no
evidence of settlement, erosion, bulges, cracks, or holes. The hillside slope appeared stable and
cover vegetation was moderately well established, even considering that the vegetation had been
planted in July 2012. The asphalt covers on the roadways and parking lots were observed to be
in good condition. Evidence of minor ponding was observed on the north side of the roadway
near the border of Parcels UC-1 and UC-2, but no damage to the cover was observed.
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6.5.2 Groundwater Monitoring Wells

Monitoring wells visited during the site inspection were observed to be in good condition.
Monitoring wells visited during the semiannual groundwater sampling event were generally
observed to be in good condition. Some wells had water inside the well vaults or well heads

were partially covered by gravel or soil. Both of these conditions are expected to be remedied as
new covers are installed in the areas surrounding the wells as remedial actions are completed.

6.6 INTERVIEWS

Various HPNS stakeholders were interviewed, including EPA, DTSC, Water Board, San
Francisco Department of Public Health, O&M contractor ERRG, tenants, and local community
members. [ HYPERLINK \l "AppA" | contains a list of individuals interviewed and records of
the interviews. In general, all individuals interviewed stated that they were well informed of site
activities and were generally satisfied with the overall cleanup progress. Concerns raised during
the interviews included:

e Noise and dust from ongoing activities

e Vandalism, especially trespassing and theft of copper wiring

e Opportunities for employment on remediation activities for local businesses and
community members

e Need for independent oversight of Navy activities and decisions
e Opportunities for community involvement in cleanup decisions

e Excessively conservative and cautious approaches to cleanups

7.0 TECHNICAL ASSESSMENT

Three questions will be examined in the technical assessment to evaluate whether the remedy at
HPNS is protective of human health and the environment:

e Question A: s the remedy functioning as intended by the decision documents?

e Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
RAOs used at the time of the remedy still valid?

e Question C: Has any other information come to light that could call into question
the protectiveness of the remedy?

Each of these questions is addressed in the following subsections, building on the information
and data summaries presented previously. The discussion presented here is a framework for the
protectiveness determination that explains the conclusions of the review.
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7.4 QUESTION A

Is the remedy functioning as intended by the decision documents? Yes, for Parcels B, . D-
1, G, UC-1, and UC-2 where remedies have been undertaken.

EPA’s guidance document for five-year reviews identifies several areas to be considered in
evaluating whether the remedy selected in the RODs is functioning as designed (EPA 2001).
Areas of consideration include:

¢ Remedial action performance — Is the remedy operating as designed? Does the
current monitoring provide adequate information to assess the protectiveness and
effectiveness of the remedy implemented?

e System O&M — Will the system and current O&M activities maintain the
effectiveness of the response actions? Are there large variances between current
annual costs and original cost estimates that might indicate potential remedy
problems?

e Implementation of ICs and other measures — Are these elements functioning as
planned?

¢ Optimization opportunities — Are there any areas for improvement?

¢ [Farly indications of potential issues — Are there problems that could indicate that
the remedy may not be protective or suggest protectiveness is at risk unless
changes are made?

These considerations are discussed below, by parcel where remedial actions have been
lists the components of the remedy for each parcel and the status of the completion of each
component.

7141 Parcel B
7.1.1.1 Remedial Action Performance

The remedy for Parcel B was implemented in two parts: IR-07/18 as one part, and the remainder
of Parcel B as the second part.

IR-07/18

A review of documents, site inspections, and interviews with personnel knowledgeable about the
site indicates that all components of the remedy as outlined in the amended ROD have been
implemented and are functioning as intended. Durable covers on upland areas and along the
shoreline have achieved the RAO of preventing exposure to contaminants in soil and sediment.
Soil gas monitoring demonstrated that the TCRA for the methane source successfully removed
the source, which was likely naturally occurring organic matter contained in the Bay Mud. The
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effective implementation of IC performance objectives through land use and activity restrictions
incorporated into deeds and covenants to restrict use of property (CRUP) at the time of transfer
will effectively prevent exposure to any other VOCs in soil vapor and exposure to groundwater
following transfer of the property. The IC performance objectives will be met by access controls
until the time of transfer. Data collected during ongoing groundwater monitoring along the bay
margin do not indicate migration of COCs at levels that would pose a risk to human health or the
environment.

Remainder of Parcel B

Some of the components of the remedy outlined in the amended ROD have been implemented.
The excavation and off-site disposal of soil fzes-beds w-have been completed. Likewise,
the radiologically related portions of the remedy have been completed and DTSC approved an
unrestricted release for radionuclides in the remainder of Parcel B (that is, excluding IR-07/18)
in 2012. Construction of the remaining components of the remedy — including covers and
revetment, operation of the SVE system at IR-10, and treatment of groundwater at IR-10 — are
under way. Potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater
is controlled by access restrictions.

7.1.1.2 System Operations and O&M

O&M activities apply only to IR-07/18 where the remedy has been constructed. Inspections at
IR-07/18 found all remedy components in good condition and that O&M of the covers has been
efteetwe Minor issues encountered included a few shallow animal bunrows

Annual O&M cost was originally estimated to be $13,400 for activities excluding cover or
revetment repairs (see Table D-5B in TMSRA, ChaduxTt 2007). Actual O&M cost for the first
year was $62,645. Reasons for the variance in O&M costs include:

s Original estimate assumed a single annual inspection and report; actual costs
reflect quarterly inspections and reports.

® Original estimate did not include costs for annual mowing, otf-schedule repair
events (two for fence vandalism and one for cover damage), or decommissioning
of five methane monitoring probes.

The higher actual O&M costs do not indicate any potential problems with the remedy, but
instead reflect more frequent monitoring conducted by the Navy as a conservative approach.
Future O&M costs are expected to decrease as the frequency of inspections is reduced.

7.1.1.3 Institutional Conftrois and Other Measures

The IC performance objectives specified in the amended ROD are being met by access controls
until the time of transfer to prevent potential exposure at all of Parcel B. No activities were
observed that would have violated the ICs. In addition, access to IR-07/18 is controlled and
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fencing and signs at the site are in good condition. Overall access to HPNS is restricted by
manned, restricted-access checkpoints. The effective implementation of IC performance
objectives through land use and activity restrictions incorporated into deeds and CRUPs at the
time of transfer will effectively prevent exposure to COCs following transfer of the property.

7.1.1.4 Optimization and Early Indicators of Potential Problems

No opportunities for optimization or early indicators of potential problems were identified for the
covers at IR-07/18 during this review. The network of groundwater monitoring wells provides
sufficient data to assess the condition of groundwater at all of Parcel B. Opportunities to
optimize the groundwater monitoring plan for the remainder of Parcel B were identified during
the 2012 optimization evaluation (CE2-Kleinfelder 2012b), and the data analysis conducted
during this five-year review confirmed those recommendations. Additional revisions to the
groundwater monitoring plan will continue to be proposed under the BGMP as additional data
are collected and evaluated. Monitoring of the IR-10 area will be optimized in conjunction with
the remedial action (lactate injection) undertaken for the VOC plume there.
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713 Parcel D-1
7.1.3.1 Remedial Action Performance

Some of the components of the remedy outlined in the ROD have been implemented. The
excavation and off-site disposal of soil from four & s-areas and removal of soil stockpiles
have been completed. Groundwater treatment using ZVI injection was completed in 2008.
Radiological removals are under way. Construction of the remaining components of the remedy
(removal of two remaining -areas and covers) will proceed after the radiological
removals have been completed. Potential risk posed by exposure to contaminants in soil, soil
vapor, or groundwater is controlled by access restrictions. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds and
CRUPs at the time of transfer will effectively prevent exposure to COCs following transfer of
the property.

7.1.3.2 System Operations and O&M

The only O&M activities applicable at Parcel D-1 are related to groundwater monitoring, which
is discussed below in [ HYPERLINK 1" _7.1.2.4  Optimization" ].

7.1.33 Institutional Controls and Other Meastires

Overall access to HPNS is restricted by manned, restricted-access checkpoints. The effective
implementation of IC performance objectives through land use and activity restrictions
incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to
COCs tollowing transfer of the property.

7.1.3.4 Optimization and Early Indicators of Potential Problems

The network of groundwater monitoring wells provides sufficient data to assess the condition of
groundwater at Parcel D-1. Opportunities to optimize the groundwater monitoring plan for
Parcel D-1 were identified during the 2012 optimization evaluation (CE2-Kleintelder 2012b),
and the data analysis conducted during this five-year review confirmed those recommendations.
Additional revisions to the groundwater monitoring plan will continue to be proposed under the
BGMP as additional data are collected and evaluated.

7.1.4 Parcel G
7.1.4.1 Remedial Action Performance

Most of the components of the remedy outhncd in the ROD have been implemented. The
excavation and off-site disposal of soil 4 as-and removal soil stockpiles have been
completed. Groundwater treatment using ZVI imjection was completed at IR-09 and IR-71 in
2008. The radiologically related portions of the remedy have been completed, and DTSC
approved an unrestricted release for radionuclides in Parcel G in 2012. Construction of the
remaining component of the remedy (covers) is under way. Potential risk posed by exposure to
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions. The
effective implementation of IC performance objectives through land use and activity restrictions
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incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to
COCs following transfer of the property.

7.1.4.2 System Operations and O&M

The only O&M activities applicable at Parcel G are related to groundwater monitoring, which is
discussed below in [ HYPERLINK " 7.1.3.4  Optimization" |.

7.1.4.3 Institutional Controls and Other Meastires

Overall access to HPNS is restricted by manned, restricted access checkpoints. The effective
implementation of IC performance objectives through land use and activity restrictions
incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to
COCs tfollowing transfer of the property.

7.1.4.4 Optimization and Early Indicators of Potential Problems

The network of groundwater monitoring wells provides sufficient data to assess the condition of
groundwater at Parcel G. Opportunities to optimize the groundwater monitoring plan for Parcel
G were identified during the 2012 optimization evaluation (CE2-Kleinfelder 2012b), and the data
analysis conducted during this five-year review confirmed those recommendations. Additional
revisions to the groundwater monitoring plan will continue to be proposed under the BGMP as
additional data are collected and evaluated.

718 Parcel UC-1
7.1.5.1 Remedial Action Performance

A review of documents, site inspections, and interviews with personnel I\nowledgeable about the
site indicates that all components of the remedy as outlined in the ROD, :
v. have been implemented and are functioning as intended. Durable covers have achleved
the RAO of preventing exposure to contaminants in soil. The radiologically related portions of
the remedy have been completed, and DTSC approved an unrestricted release for radionuclides
in Parcel UC-1 i 2011. Plans for a soil vapor survey at Parcel UC-1 are in progress. Potential
risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled by access
restrictions. The effective implementation of IC performance objectives through land use and
activity restrictions incorporated into deeds and CRUPs at the time of transter will effectively
prevent exposure to COCs following transter of the property.

7.1.8.2 System Operations and O&M

Inspections at Parcel UC-1 found all remedy components in good condition and O&M of the
covers has been effective. Minor issues encountered included evidence of storm water pondmg
at thc border of Parcels LC 1 and uc-2 {3
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7.1.8.3 Institutional Controls and Other Meastires

The IC performance objectives specified in the ROD are being met by access controls until the
time of transfer to prevent potential exposure at Parcel UC-1. No activities were observed that
would have violated the ICs. In addition, access to Parcel UC-1 is controlled and fencing and
signs at the site are in good condition. Overall access to HPNS is restricted by manned,
restricted access checkpoints. The effective implementation of IC performance objectives
through land use and activity restrictions incorporated into deeds and CRUPs at the time of
transfer will effectively prevent exposure to COCs following transfer of the property.

7.1.5.4 Optimization and Early Indicators of Potential Problems

No opportunities for optimization or early indicators of potential problems were identified for the
covers at Parcel UC-1 during this review.

718 Parcel UC-2
7.1.8.1 Remedial Action Performance

A review of documents, site inspections, and interviews with personnel knowledgeable about the
site indicates that all components of the remedy as outlined in the ROD have been implemented
and are functioning as intended. Durable covers have achieved the RAO of preventing exposure
to contaminants in soil. The radiologically related portions of the remedy have been completed,
and DTSC approved an unrestricted release for radionuclides in Parcel UC-2 in 2011.
Concentrations of VOCs in groundwater are less than remediation goals or are decreasing.
Potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled
by access restrictions. The effective implementation of IC performance objectives through land
use and activity restrictions incorporated mto deeds and CRUPs at the time of transfer will
effectively prevent exposure to COCs following transfer of the property.

7.1.8.2 System Operations and O&M

Inspections at Parcel UC-2 found all remedy components in good condition and O&M of the
covers has been effective. Minor issues encountered included evidence of storm water ponding
at the border of Parcels UC-1 and UC-2.

7.1.8.3 Institutional Controis and Other Measures

The IC performance objectives specified in the ROD are being met by access controls until the
time of transfer to prevent potential exposure at Parcel UC-2. No activities were observed that
would have violated the ICs. In addition, access to Parcel UC-2 is controlled and fencing and
signs at the site are in good condition. Overall access to HPNS is restricted by manned,
restricted access checkpoints. The effective implementation of IC performance objectives
through land use and activity restrictions incorporated into deeds and CRUPs at the time of
transfer will effectively prevent exposure to COCs following transfer of the property.
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7.1.4.4 Optimization and Early Indicators of Potential Problems

No opportunities for optimization or early indicators of potential problems were identified for the
covers at Parcel UC-2 during this review. The network of groundwater monitoring wells
provides sufficient data to assess the condition of groundwater at Parcel UC-2. No opportunities
to optimize the groundwater monitoring plan for Parcel UC-2 were identified during the 2012
optimization evaluation (CE2-Kleinfelder 2012b), and the data analysis conducted during this
five-year review confirmed those recommendations. Additional revisions to the groundwater
monitoring plan will continue to be proposed under the BGMP as additional data are collected
and evaluated.

7.2 QUESTION B

Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
remedy selection still valid? Yes.

EPA’s guidance document for five-year reviews identifies several areas to be considered in
evaluating whether the exposure assumptions, toxicity data, cleanup levels, and RAOs used at
the time of remedy selection remain valid (EPA 2001). Areas of consideration include changes
in standards and “to be considered (TBC)” criteria, changes in exposure pathways, changes in
toxicity and other contaminant characteristics, changes in risk assessment methods, and expected
progress toward meeting RAOs.

7.21 Changes in Standards and TBCs

No changes to chemical-specific, location-specific, or action-specific ARARs established in the
RODs were identified that would bear on the protectiveness of the remedy.

722 Changes in Exposure Pathways

Physical site conditions or the understanding of these conditions have not changed in a way that
could affect the protectiveness of the remedies. Land use at HPNS has not changed since the
RODs were signed; however, land use is expected to change as parcels are transferred and the
land is redeveloped. Exposure assumptions developed in the HHRA considered the potential
future exposures based on the expected reuses. The future redevelopment plan was updated in
2010 (SFRA 2010)

owever, the

plan did not introduce any new exposure scenarios that were not already taken into account by
the HHRAs and RODs.

No new human health or ecological routes of exposure that could affect the protectiveness of the
remedies have been identified. No changes to site conditions that could result in increased
exposure have been identified. No significant changes to the risk assessment methodology have
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occurred that would affect the protectiveness of the remedy. The vapor intrusion exposure
pathway was considered during the risk assessments that were used to support remedy selection.

No new contaminants or contaminant sources originating from the sites have been identified or
detected during monitoring. No unanticipated toxic byproducts have been generated as a result
of remedy implementation.

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of the
remedy selection are still valid.

723 Changes in Toxicity and Other Contaminant Characteristics

There have been no changes to toxicity or other contaminant characteristics that would affect the
protectiveness of the remedy. Although some changes to the toxicity criteria tor some COCs
have occurred, these changes will not affect the protectiveness of the remediation goals or RAOs.

For example, EPA has incorporated the mutagenicity of some chemicals into risk calculations for
exposure to soil for non-adult receptors. This change to the risk assessment process would atfect
risks calculated for several PAHs for the future resident exposure scenario. The incorporation of
mutagenicity plus revisions to toxicity criteria could increase the calculated risk by as much as 4-
fold, depending on the chemical and exposure pathway. However, remediation goals were
established at a risk level of 1 x 10, Accounting for changes to the risk calculations would,
therefore, result in a maximum risk level of 4 x 10 which is still well within EPA’s risk
management range of 109 to 10"*. Furthermore, exposure to COCs in soil is prevented by the
soil covers that have been or will be constructed.

724 Expected Progress toward Meeting RAOs
The remedies are progressing as expected. Concentrations of COCs in groundwater at parcels

where the remedy for groundwater has been implemented (Parcels D-1, G, and UC-2) indicate
concentrations less than remediation goals or declining trends.

7.3 QUESTIONC

Has any other information come to light that could call inte question the protectiveness of
the remedy? No.

No new ecological risks have been identified. No weather-related incidents, earthquakes, or
other natural disasters have affected the protectiveness of the remedies.
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No other information has been identified to suggest that the remedies may not be protective of
human health and the environment.

8.0 ISSUES, RECOMMENDATIONS, AND FOLLOW-UP ACTIONS

The table below presents issues, recommendations, and follow-up actions for HPNS.

Affects
Protectiveness (Yes /
. No)
Recommendation
and Follow-up Party
Site issue Actions Responsible Current Future
Groundwater at wells
. IR26MW49A and
Concentrations of IR26MWS51A should
mercury in ’
A continue to be
groundwater in two itored
wells at Parcel B monitore )
Parcel B, (IR26MW49A and
IR-26 IR26MW51A) remain Navy No Yes
above trigger levels
even after removal and
stabilization of mercury
in soil and bedrock in
the area.

9.0 PROTECTIVENESS STATEMENT

The tfollowing sections list the protectiveness statements for each parcel. Protectiveness
statements are presented for parcels where some or all of the remedy has been or is in the process
of being constructed.
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9.1 PARCEL B

IR-07/18. The remedy for the portion of Parcel B at IR-07/18 is protective of human health and
the environment.

rable covers on upland areas and siesys-the revetment along the
shorehne have achleved the RAO of preventing exposure to contaminants, including
radionuclides, in soil and sediment. Removal of the methane source has achieved the RAO for
methane. Data collected during ongoing groundwater monitoring along the bay margin do not
indicate migration of COCs at levels that would pose a risk to human health or the environment.
The IC performance objectives specitied in the amended ROD are being met by access controls
until the time of transfer to prevent potential exposure. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds and
CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent activities
that could damage the integrity of the remedy following transfer of the property.

Remainder of Parcel B. The remedy for the remainder of Parcel B is expected to be protective
of human health and the environment upon completion. In the interim, remedial activities
completed to date have adequately addressed all exposure pathways that could result in
unacceptable risks in these areas.

The excavation and off-site disposal of soil ¢ hot-spet-gress-was completed in 2010.
Likewise, the radiologically related portions of lhc remedy hdvc been completed, and DTSC
approved an unrestricted release for radionuclides in the remainder of Parcel B (that is, excluding
IR-07/18). Construction of the remaining components of the remedy, including covers and
revetment, operation of the SVE system at IR-10, and treatment of groundwater at IR-10 are
under way. During construction, potential risk posed by exposure to contaminants in soil, soil
vapor, or groundwater is controlled by access restrictions. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds and
CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent activities
that could damage the integrity of the remedy following transfer of the property.

VL <
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9.3 ParceL D-1

The remedy for Parcel D-1 i3 expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these areas.

The excavation and off-site disposal of soil frentduwtap +~was partially completed in 2010.
Groundwater treatment using ZVI 1n]cct10n was complelcd in 2008 Radiological removals are
under way. Construction of the remaining components of the remedy (removal of two remaining
b areas and covers) will proceed after the radiological removals have been completed.
During construction, potential risk posed by exposure to contaminants in soil, soil vapor, or
groundwater is controlled by access restrictions. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds and
CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent activities
that could damage the integrity of the remedy following transfer of the property.

9.4 PARCEL G

The remedy for Parcel G is expected to be protective of human health and the environment upon
completion. In the interim, remedial activities completed to date have adequately addressed all
exposure pathways that could result in unacceptable risks in these areas.

The excavation and off-site disposal of soil fresehetspet-sreas-and removal of soil stockpiles
were completed in 2010. Groundwater tleatment ubmg LVI m]ectlon was completed at IR-09
and IR-71 in 2008. The radiologically related portions of the remedy have been completed, and
DTSC approved an unrestricted release for radionuclides in Parcel G. Construction of the
remaining component of the remedy (covers) is : . During
construction, potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater
is controlled by access restrictions. The effective implementation of IC performance objectives
through land use and activity restrictions incorporated into deeds and CRUPs at the time of
transfer will effectively prevent exposure to COCs and prevent activities that could damage the
integrity of the remedy following transfer of the property.

9.5 ParceL UC-1

The remedy for Parcel UC-1 is expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these areas.

Durable covers have achieved the RAO of preventing exposure to contaminants in soil. The
radiologically related portions of the remedy have been completed, and DTSC approved an
unrestricted release for radionuclides in Parcel UC-1. Plans for a soil vapor survey at Parcel UC-
1 are in progress. The IC performance objectives specified in the ROD are being met by access
controls until the time of transfer to prevent potential exposure. The etfective implementation of
IC performance objectives through land use and activity restrictions incorporated mnto deeds and
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CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent activities
that could damage the integrity of the remedy following transfer of the property.

9.6 ParceL UC-2

The remedy for Parcel UC-2 1s expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these areas.

Durable covers have achieved the RAO of preventing exposure to contaminants in soil. The
radiologically related portions of the remedy have been completed, and DTSC approved an
unrestricted release for radionuclides in Parcel UC-2. Concentrations of VOCs in groundwater
are less than remediation goals or are decreasing. During monitoring of nataral attenuation,
potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled
by access restrictions. The effective implementation of IC performance objectives through land
use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will
effectively prevent exposure to COCs and prevent activities that could damage the integrity of
the remedy following transfer of the property.

10.0 NEXT REVIEW

The next five-year review will be completed in 2018, 5 years from the date of this five-year
review report.
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Shaw Environmental, Inc. 2005. In Situ Sequential Anaerobic-Aerobic Bioremediation
Treatability Study, Remedial Unit C5, Building 134, Installation Restoration Site 25,
Hunters Point Shipyard, San Francisco, California. Final. November 23.

Shaw. 2011. Final Parcel E Groundwater Treatability Study Technical Report, Hunters Point
Shipyard, San Francisco, California. May 16.

Shaw. 2012. Draft Work Plan, Parcel C Remedial Action, Remedial Units C1, C4, and C5
(Excludes C2), Hunters Point Naval Shipvard, San Francisco, California. November.

Shaw. 2013. Draft Removal Action Completion Report, Phase II Time-Critical Removal Action
for the PCB Hot Spot Area, Parcel E-2, Hunters Point Naval Shipyard, San Francisco,
California. February.

SulTech. 2005. Draft Parcels E and E-2 Shoreline Characterization Technical Memorandum,
Hunters Point Shipyard, San Francisco, California. November 1.

SulTech. 2007. Final Revised Feasibility Study for Parcel D, Hunters Point Shipyard, San
Francisco, California. November 30.

Tetra Tech EC, Inc. (Tetra Tech EC). 2007a. Final Removal Action Completion Report, PCB
Hot Spot Soil Excavation Site, Parcels E and E-2, Hunters Point Shipyard, San Francisco,
California. October 31.

Tetra Tech EC. 2007b. Final Removal Action Completion Report, Metal Debris Reef and Metal
Slag Area Excavation Sites, Parcels E and E-2, Hunters Point Shipyard, San Francisco,
California. November 30.

Tetra Tech EC. 2007¢c. Final Removal Action Completion Report, IR-02 Northwest and
Central, Parcel E, Hunters Point Shipyard, San Francisco, California. December 12.

Tetra Tech EC. 2008a. Final Status Survey Results, Revision 1, Building 813. March 21.

Tetra Tech EC. 2008b. Final Base-wide Radiological Work Plan Revision 2, Hunters Point
Shipyard, San Francisco, California. May.

Tetra Tech EC. 2010. Final Completion Letter Report, Pickling Vault Removal, Parcel G,
Hunters Point Shipyard, San Francisco, California. July 2.

Tetra Tech EC. 2011a. Final Removal Action Completion Report, Parcels UC-1 and UC-2,
Hunters Point Shipyard, San Francisco, California. March 2.

Tetra Tech EC. 2011b. Final Removal Action Completion Report, Parcel G, Hunters Point
Naval Shipyard, San Francisco, California. December 2.

Tetra Tech EC. 2011c. Final Removal Action Completion Report, Revision 2, Parcel D-2,
Hunters Point Shipyard, San Francisco, California. December 16.

Third Five-Year Review, HPNS [ PAGE \* MERGEFORMAT ] TRIE-2205-0013-0004

ED_006787_00004073-00110



Tetra Tech EC. 2012a. Final Radiological Removal Action Completion Report, Parcel B,
Hunters Point Naval Shipyard, San Francisco, California. March 2.

Tetra Tech EC. 2012b. Final Radiological Removal Action Completion Report, Parcel UC-3,
Hunters Point Naval Shipyard, San Francisco, California. March 16.

Tetra Tech EM Inc. (Tetra Tech). 1998. Final Basewide Environmental Baseline Survey,
Revision 01, Hunters Point Shipyard, San Francisco, California. September 4.

Tetra Tech. 2001. Revised Parcel D Information Package for the Phase I Groundwater Data
Gaps Investigation, Hunters Point Shipyard, San Francisco, California. March 8.

Tetra Tech. 2002. Parcel C Time-Critical Removal Action Closeout Report, Hunters Point
Shipyard, San Francisco, California. July.

Tetra Tech. 2003a. Final Emergency Removal Action Closeout Report, Encapsulation of
Drainage Culvert Sediment at Dry Dock 4 Installation Restoration Site 57, Parcel C,
Hunters Point Shipyard, San Francisco, Calitfornia. February 20.

Tetra Tech. 2003b. Final Operation and Maintenance Plan, IR-01/21, Industrial Landfill, Parcel
E, Hunters Point Shipyard, San Francisco, California. May 30.

Tetra Tech. 2003c. Final Cost and Performance Report Ferox™ Injection Technology
Demonstration, Parcel C, Remedial Unit C4, Hunters Point Shipyard, San Francisco,

California. July 11.

Tetra Tech. 2003d. Final Soil Vapor Extraction Confirmation Study Summary, Building 123,
Installation Restoration Site 10, Parcel B, Hunters Point Shipyard, San Francisco,
California. August 19.

Tetra Tech. 2003e. Final First Five-Year Review of Remedial Actions Implemented at Hunters
Point Shipyard, San Francisco, California. December 10.

Tetra Tech. 2003f. Final Parcel E Nonstandard Data Gaps Investigation, Landfill Gas
Characterization, Hunters Point Shipyard, San Francisco, California. December 23.

Tetra Tech. 2004a. Draft Removal Action Closeout Report, Parcel E Landfill Gas Time-Critical
Removal Action, Hunters Point Shipyard, San Francisco, California. March 19.

Tetra Tech. 2004b. Revised Final Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California. May 11.

Tetra Tech. 2004¢c. 2003 — 2004 Annual Report for Storm Water Discharge Management, IR-
01/21, Industrial Landfill, Parcel E, Hunters Point Shipyard, San Francisco, California.
July 1.

Tetra Tech. 2004d. Final Parcel E Nonstandard Data Gaps Investigation, Landfill Lateral Extent
Evaluation, Hunters Point Shipyard, San Francisco, California. October 29.
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Tetra Tech. 2005. Final Removal Action Landfill Cap Closeout Report, Parcel E-2, Hunters
Point Shipyard, San Francisco, California. February 7.

Tetra Tech FW, Inc. (Tetra Tech FW). 2004. Final Post-Construction Report, Decontaminate
Process Equipment, Conduct Waste Consolidation, and Provide Asbestos Services in
Parcels B, C, D, and E, Hunters Point Shipyard, San Francisco, California. November 2.

Tetra Tech FW. 2005. Draft Final Removal Action Design and Implementation Work Plan,
Metal Debris Reetf and Metal Slag Areas, Parcels E and E-2, Hunters Point Shipyard, San
Francisco, California. Revision 0. May 20.

Tetra Tech and IT Corporation. 2001. Parcel D Time-Critical Removal Action Closeout Report,
Hunters Point Shipyard, San Francisco, California. December 6.

Tetra Tech and ITSI. 2004a. Final Parcel B Shoreline Characterization Technical
Memorandum, Hunters Point Shipyard, San Francisco, California. March 23.

Tetra Tech and ITSI. 2004b. Final Parcel E Nonstandard Data Gaps Investigation, Landfill
Liquefaction Potential, Hunters Point Shipyard, San Francisco, California. August 13.

Tetra Tech and ITSI. 2004c. Final Interim Landtill Gas Monitoring and Control Plan, Parcel E
Industrial Landfill, Hunters Point Shipyard, San Francisco, California. August 13.

Tetra Tech and ITSL. 2005. Final Closeout Report, Time Critical Removal Action for Parcel D
Excavation Sites, Hunters Point Shipyard, San Francisco, California. May 13.

U. S. Environmental Protection Agency (EPA). 2001. Comprehensive Five-Year Review
Guidance, EPA/S40/R-01/007. OSWER 9355.7-03B-P. June.

EPA. 2011. Recommended Evaluation of Institutional Controls: Supplement to the
“Comprehensive Five-Year Review Guidance.” OSWER 9355.7-18. September 13.

EPA. 2012. Clarifying the Use of Protectiveness Determinations for Comprehensive
Environmental Response, Compensation, and Liability Act Five-Year Reviews.
OSWER 9200.2-11. September 13.
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Figure 1 Hunters Point Naval Shipyard Regional Location
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Figure 2 Facility Overview
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Figure 3 Installation Restoration and Site Inspection Sites
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Figure 4 Areas Requiring Institutional Controls for VOC Vapors
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Figure § Groundwater Monitoring Well Locations, Parcels B and UC-2
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Figure 6 Groundwater Monitoring Well Locations, Parcels D-1 and G
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TABLE 3§ STATUS OF REMEDIAL ACTIONS
Third Five-Year Review

Hunters Point Naval Shipyard, San Francisco, California

Parcel Remedy Component

ROD RD | RAin

progress

RA
complete

B (IR-07/18)

Cover

Shoreline revetment

- =
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N\\“&\\\\\\\\\\\w

Methane monitoring

.

Groundwater monitoring

Radiological surface scan and
removals

-
-

Implement ICs

B (remainder)

Excavate soil

L

Cover

Shoreline revetment

-
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\_

SVE at IR-10

Groundwater treatment

oo ... .
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\k\\\\\\\\\\\\\\\&

Groundwater monitoring

\\ \\\\\\\\\\\\\\ \\\\\\\_

Radiological removals

Implement ICs

Excavate soail

SVE for source reduction

R
-

Caver

Groundwater treatment

L
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Groundwater monitoring

Soil gas survey

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Radiological removals

\\\\\\\\\\\\\\\\\\\

Implement ICs

L

D-1

Excavate soil; remove stockpiles

Cover

Groundwater treatment

- L ‘
] |
\ \ -

Groundwater monitoring

Soil gas survey

Radiological removals

Implement ICs

D-2

Radiological removals

ROD in preparation

Radiclogical removals

,,,,,,,,
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TABLE 2: STATUS OF REMEDIAL ACTIONS
Third Five-Year Review

Hunters Point Naval Shipyard, San Francisco, California

Parcel Remedy Component

ROD RD | RAin RA
progress complete

E-2

Excavate soil

L

Radiological removals

L

Cover and liner

-

Subsurface hydraulic controls

//

\\\\\\\\\\\\\\\\

Landfill gas treatment

Shoreline revetment

&

Monitoring and maintenance

o

Implement ICs

L

ROD not yet started

Excavate soil; remove stockpiles

W\\\\\\\\\\\\\\\\\\\\\%\\\\\\\\\\\\\\x

Cover

Groundwater treatment

o e
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\k\\\\\\\\\\\\\\\&

Groundwater monitoring

L

Soil gas survey

L

Radiological removals

.

Implement ICs

.

uc-1

Cover

-

Soil gas survey

Radiological removals

Implement ICs

Uc-2

Cover

Groundwater monitoring

.
. e

Soil gas survey

L

Radiological removals

.

Implement ICs

Uc-3

L

ROD in preparation

\\\\\\\\

Radiological removals

Notes:

IC Institutional control

IR Instailation Restoration
RA Remedial action

RD Remedial design

ROD Record of decision
SVE Soil vapor extraction
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APPENDIX C
ENTS REVIEWED

g

LIST OF DOCUM

A

AFA Construction Group (AFA) and Eagle Environmental Construction (EEC). 2005. Final
2004 —2005 Annual Report for Storm Water Discharge Management, IR-01/21, Industrial
Landfill, Parcel E-2, Hunters Point Shipyard, San Francisco, California. June 30.

Alliance Compliance Group Joint Venture (Alliance Compliance). 2008. Final Work Plan for
Groundwater Treatability Study, Parcel G, Hunters Point Shipyard, San Francisco,
California. September 1.

Alliance Compliance. 2010. Final Parcels D-1 and G Groundwater Treatability Study Technical
Report, IR-09, IR-33, and IR-71, Hunters Point Shipyard, San Francisco, California.
March 11.

Alliance Compliance. 2013. Final Remedial Action Work Plan, Remedial Unit C2, Hunters
Point Naval Shipyard, San Francisco, California. March.

Aqua Terra Technologies. (ATT). 1991. Environmental Sampling and Analysis Plan for HPA.
Volumes [ and II. July 31.

Arcadis U.S,, Inc. (Arcadis). 2012. Final Parcel E Soil Excavation Characterization Work Plan,
Hunters Point Naval Shipyard, San Francisco, California. August.

Arcadis. 2012. Final Remedial Action Work Plan for Parcel G, Hunters Point Naval Shipyard,
San Francisco, California. December 12.

Barajas and Associates, Inc. (Barajas and Associates). 2008. Final Feasibility Study Report,
Parcel F, Hunters Point Shipyard, San Francisco, California. April 30.

Barajas and Associates. 2008. Final Revised Remedial Investigation Report, Parcel E, Hunters
Point Shipyard, San Francisco, California. May 2.

Battelle. 1996. Field Demonstration Report on Recycling Spent Sandblasting Grit into
Asphaltic Concrete, Volume L, Field Demonstration Test Methods, Results and
Conclusions. January 11.

Battelle and others. 2001. Parcel F Validation Study Work Plan, Hunters Point Shipyard, San
Francisco, California. November.

Battelle and Sea Engineering, Inc. 2012. Draft Technical Memorandum for Radiological Data
Gap Investigation Phase 2a at Parcel F Submarine Areas, Parcel B Revetment Wall
Areas, and San Francisco Bay Reference Sites, Hunters Point Naval Shipyard, San
Francisco Bay, California. July.
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Battelle, Neptune and Company, and Sea Engineering, Inc. 2007. Technical Memorandum,
Parcel F Feasibility Study Data Gaps Investigation, Hunters Point Shipyard, San
Francisco, California. July.

Battelle, Sea Engineering, Inc., and CH2M Hill. 2011. Final Work Plan for Radiological Data
Gap Investigation at Parcel F, Hunters Point Naval Shipyard, San Francisco Bay,
California. August 1.

CDM Smith. 2012. Final Treatability Study Completion Report, Remedial Unit-CS, Building
134, Hunters Point Naval Shipyard, San Francisco, California. January 27.

CE2-Kleinfelder Joint Venture (CE2-Kleintelder). 2009. Semiannual Groundwater Monitoring
Report (October 2008 — March 2009), Hunters Point Shipyard, San Francisco, California.
July.

CE2-Kleinfelder. 2010a. Semiannual Groundwater Monitoring Report (April — September
2009), Hunters Point Shipyard, San Francisco, California. February.

CE2-Kleinfelder. 2010b. Semiannual Groundwater Monitoring Report (October 2009 — March
2010), Hunters Point Shipyard, San Francisco, California. June.

CE2-Klemnfelder. 2011a. Semiannual Groundwater Monitoring Report (April — September
2010), Hunters Point Shipyard, San Francisco, California. February.

CE2-Kleinfelder. 2011b. Final Amended Sampling and Analysis Plan (Field Sampling Plan and
Quality Assurance Project Plan for Basewide Groundwater Monitoring Programy),
Hunters Point Naval Shipyard, San Francisco, Calitornia. April.

CE2-Kleinfelder. 2011c. Semiannual Groundwater Monitoring Report (October 2010 — March
2011), Hunters Point Naval Shipyard, San Francisco, California. June.

CE2-Kleinfelder. 2012a. Semiannual Groundwater Monitoring Report (April — September
2011), Hunters Point Naval Shipyard, San Francisco, California. January.

CE2-Klemnfelder. 2012b. Final Technical Memorandum for Monitoring Program Optimization
in Parcels B, D-1, G, and UC-2, Hunters Point Naval Shipyard, San Francisco, California.
June.

CE2-Kleinfelder. 2012¢. Final Addendum 4 to Final Amended Sampling and Analysis Plan
(Field Sampling Plan and Quality Assurance Project Plan for Basewide Groundwater
Monitoring Program), Hunters Point Naval Shipyard, San Francisco, California. June 5.

CE2-Kleinfelder. 2012d. Semiannual Groundwater Monitoring Report (October 2011 — June
2012), Hunters Point Naval Shipyard, San Francisco, California. October.
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ChaduxTt. 2007. Final Technical Memorandum in Support of a Record of Decision
Amendment, Parcel B. Hunters Point Shipyard, San Francisco, California. December 12.

ChaduxTt. 2008. Final Constraction Summary Report for Parcel B, Hunters Point Shipyard,
San Francisco, California. July 25.

ChaduxTt. 2009a. Final Amended Parcel B Record of Decision, Hunters Point Shipyard, San
Francisco, California. January 14.

ChaduxTt. 2009b. Shoreline Protection Technical Memorandum, Installation Restoration Site 7,
Parcel B, Hunters Point Shipyard, San Francisco, California. April 3.

ChaduxTt. 2009¢. Draft Finding of Suitability to Lease (FOSL), Parcels B and G, Hunters Point
Shipyard, San Francisco, California. December 21.

ChaduxTt. 2010a. Final Remedial Design Package, Parcel B Installation Restoration Sites 7 and
18, Hunters Point Shipyard, San Francisco, California. January 8.

ChaduxTt. 2010b. Final Memorandum: Approach for Developing Soil Gas Action Levels for
Vapor Intrusion Exposure at Hunters Point Shipyard, Hunters Point Shipyard, San
Francisco, California. April 30.

ChaduxTt. 2010c. Final Remedial Design Package, Parcel G, Hunters Point Shipyard, San
Francisco, California. October 4.

ChaduxTt. 2010d. Final Remedial Design Package for Parcel B (Excluding Installation
Restoration Sites 7 and 18), Hunters Point Shipyard, San Francisco, Calitfornia.
December 10.

ChaduxTt. 2010e. Final Remedial Design Package, Parcels UC-1 and UC-2, Hunters Point
Shipyard, San Francisco, California. December 22.

ChaduxTt. 2011a. Revised Final Remedial Design Package, Parcel G, Hunters Point Shipyard,
San Francisco, California. January 11.

ChaduxTt. 2011b. Dratt Finding of Suitability to Transfer for Parcels UC-1 and UC-2, Hunters
Point Shipyard, San Francisco, California. February 11.

ChaduxTt. 2011c. Final Remedial Design Package, Parcel D-1, Hunters Point Shipyard, San
Francisco, California. February 11.

ChaduxTt. 2011d. Revised Final Land Use Control Remedial Design for Parcel B (Excluding
Installation Restoration Sites 7 and 18), Hunters Point Shipyard, San Francisco,
Calitornia. July 5.
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ChaduxTt. 2011e. Revised Final Memorandum, Approach for Developing Soil Gas Action
Levels for Vapor Intrusion Exposure at Hunters Point Naval Shipyard, Hunters Point
Naval Shipyard, San Francisco, California. December 2.

ChaduxTt. 2012a. Final Finding of Suitability to Transfer for Parcel D-2, Hunters Point Naval
Shipyard, San Francisco, California. March 27.

ChaduxTt. 2012b. Draft Finding of Suitability to Transfer for Parcel B — IR Sites 7 and 18,
Hunters Point Naval Shipyard, San Francisco, California. September 14.

ChaduxTt. 2012¢. Final Amendment to Revised Final Design Basis Report for Parcel B
(Excluding Installation Restoration Sites 7 and 18), Hunters Point Naval Shipyard, San
Francisco, California. September 28.

Cho, Y.M. and others. 2007. Field Methods for Amending Marine Sediment with Activated
Carbon. April.

CH2M Hill Kleinfelder Joint Venture (KCH). 2012. Final Remedial Design and Design Basis

Report for Parcel C, Hunters Point Naval Shipyard, San Francisco, California. October 5.

CKY, Inc. (CKY). 2011a. Landfill Gas Monitoring Report for April — June 2011, Post-
Removal Action, Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San
Francisco, California. August 10.

CKY. 2011b. Landfill Gas Monitoring Report for July — September 2011, Post-Removal
Action, Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San Francisco,
California. November 8.

CKY. 2012a. Landfill Gas Monitoring Report for October — December 2011, Post-Removal
Action, Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San Francisco,
California. January 20.

CKY. 2012b. Landfill Gas Monitoring Report for January — March 2012, Post-Removal Action,

Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San Francisco, California.
April 25.

CKY. 2012¢. Landfill Gas Monitoring Report for April — June 2012, Post-Removal Action,
Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San Francisco, California.
July 17.
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Department of the Navy (Navy). 1990. Federal Facility Agreement tor Naval Station Treasure

Navy.
Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Navy.

Island—Hunters Point Annex. September.
1995. Hunters Point Shipyard, Parcel A, Record of Decision. November 16.
1997. Hunters Point Shipyard, Parcel B, Final Record of Decision. October 7.

1998. Final Explanation of Significant Differences, Parcel B, Hunters Point Shipyard,
San Francisco, California. August 24.

2000. Final Explanation of Significant Differences, Parcel B, Hunters Point Shipyard,
San Francisco, California. May 4.

2006. Final Base-wide Radiological Removal Action , Action Memorandum — Revision
2006, Hunters Point Shipyard, San Francisco, California. April 21.

2008a. Final Action Memorandum, Time-Critical Removal Action for the Methane
Source at IR-07, Parcel B, Hunters Point Shipyard, San Francisco, California. May 16.

2008b. Final Action Memorandum, Time-Critical Removal Action for the Mercury
Source at IR-26, Parcel B, Hunters Point Shipyard, San Francisco, California. May 29.

2009a. Final Record of Decision for Parcel G, Hunters Point Shipyard, San Francisco,
California. February 18.

2009b. Final Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San
Francisco, California. July 24.

2009¢. Final Record of Decision for Parcel UC-2, Hunters Point Shipyard, San
Francisco, California. December 17.

2010a. Final Record of Decision for No Further Action at Parcel D-2, Hunters Point
Shipyard, San Francisco, California. August 9.

2010b. Final Record of Decision for Parcel C, Hunters Point Shipyard, San Francisco,
California. September 30.

2011. Final Community Involvement Plan, Hunters Point Shipyard, San Francisco,
California. May.

2012. Final Record of Decision for Parcel E-2, Hunters Point Naval Shipyard, San
Francisco, California. November 20.

20133, Proposed Plan, Parcels F and UC-3, Hunters Point Naval Shipyard, San
Francisco, California. February.
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Department of Toxic Substances Control (DTSC). 2011. Radiological Free Release for Parcels
UC-1 and UC-2, Hunters Point Shipyard, San Francisco, California. September 14.

DTSC. 2012a. DTSC Concurrence with the Final Removal Action Completion Report,
Revision 2, Parcel D-2, Hunters Point Shipyard, San Francisco, California. January 13.

DTSC. 2012b. Radiological Unrestricted Release Recommendation for Parcel G, Hunters Point
Shipyard, San Francisco, California. March 27.

DTSC. 2012¢. Radiological Unrestricted Release Recommendation for Parcel B—FExcept IR
Site 7 and 18, Hunters Point Shipyard, San Francisco, California. July 31.

DTSC. 2012z Radiological Unrestricted Release Recommendation for Parcel Utility Corridor
3, Hunters Point Shipyard, San Francisco, California. October 31.

Eagle Environmental Construction (EEC). 2006. Final 2005 — 2006 Annual Report for Storm
Water Discharge Management, IR-01/21, Industrial Landfill, Parcel E-2, Hunters Point
Shipyard, San Francisco, California. June 30.

EEC. 2007. Final 2006 — 2007 Annual Report for Storm Water Discharge Management, IR-
01/21, Industrial Landfill, Parcel E-2, Hunters Point Shipyard, San Francisco, California.
July 31.

Engineering/Remediation Resources Group, Inc. (ERRG). 2010. Final Remedial Action Work
Plan for Installation Restoration Sites 07 and 18 at Parcel B; Soil Hotspot Locations at
Parcels B, D-1, and G; and Soil Stockpiles at Parcels D-1 and G, Hunters Point Shipyard,
San Francisco, California. July 9.

Engineering/Remediation Resources Group Inc. (ERRG). 2011a. Draft Final Feasibility Study
Report for Parcel E, Hunters Point Shipyard, San Francisco, California. July 8.

ERRG. 2011b. Final Remedial Action Completion Report for Soil Hotspot Locations at Parcels
B, D-1, and G and Soil Stockpiles at Parcels D-1 and G, Hunters Point Naval Shipyard,
San Francisco, California. October 7.

ERRG. 2012a. Final Remedial Action Completion Report for Installation Restoration Sites 07
and 18 at Parcel B, Hunters Point Naval Shipyard, San Francisco, California. May.

ERRG. 2012b. Final Feasibility Study Report for Parcel E, Hunters Point Shipyard, San
Francisco, California. August 31.
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ERRG. 2012¢c. Annual Operation and Maintenance Summary Report for Installation
Restoration Sites 07 and 18 in Parcel B, Hunters Point Naval Shipyard, San Francisco,
California. October 4.

ERRG. 2012d. Final Operation and Maintenance Plan for Installation Restoration Sites 07 and
18 in Parcel B, Hunters Point Naval Shipyard, San Francisco, California. October.

ERRG. 2012e. Final Remedial Action Work Plan for Parcel B (Excluding Installation
Restoration Sites 07 and 18), Hunters Point Naval Shipyard, San Francisco, California.
December 13.

ERRG. 2013ha. Final Remedial Action Completion Report for Parcels UC-1 and UC-2,
Hunters Point Naval Shipyard, San Francisco, California. February 25.

ERRG. 2013¢%. Final Operation and Maintenance Plan, Parcels UC-1 and UC-2, Hunters Point
Naval Shipyard, San Francisco, California. April.

ERRG and Radiological Survey and Remedial Services LL.C. 2012. Final Radiological
Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San
Francisco, California. August 31.

ERRG and Shaw Environmental, Inc. 2011. Final Remedial Investigation / Feasibility Study
Report for Parcel E-2, Hunters Point Shipyard, San Francisco, California. May 5.

ERRG and URS Corporation. 2004. Final Cost and Performance Report, Zero-Valent Iron
Injection Treatability Study, Building 123, Parcel B, Hunters Point Shipyard, San
Francisco, California. June 25.

Environmental Resources Management-West (ERM-West). 1989. Summary Report, Interim
Cleanup of PCB-Contaminated Soils near Former Building 503, Naval Station Treasure
Island, Hunters Point Annex, San Francisco, California. November 15.

ERS Joint Venture (ERS-JV). 2012. Final Removal Action Completion Summary Report, Pier
Radiological Surveys and Removal, Hunters Point Naval Shipyard, San Francisco,
California. August 2.

Foster Wheeler Environmental Corporation. 2003. Final Post-Construction Report, Industrial
Process Equipment Survey, Sampling, Decontamination, and Waste Consolidation,
Parcel D, Hunters Point Shipyard, San Francisco, California. Revision 0. October 22.
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Harding Lawson Associates (HLA). 1989. Final Draft Solid Waste Air Quality Assessment Test,

HLA.

Hunters Point Annex, San Francisco, California. August 4.

1991. Preliminary Draft Ecological Risk Assessment Data Summary Report, Naval
Station Treasure Island, Hunters Point Annex, San Francisco, California. November.

Innovative Technical Solutions, Inc. (ITSI). 2005. Final Zero-Valent Iron Injection Treatability

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

ITSL

Study Report, Building 272, Parcel C, Hunters Point Naval Shipyard, San Francisco,
California. April.

2006. Annual Landfill Cap Operations and Maintenance Report for 2005-2006, Parcel E-
2, Industrial Landfill, Hunters Point Shipyard, San Francisco, California. July 17.

2007. Annual Landfill Cap Operations and Maintenance Report for 2006-2007, Parcel E-
2, Industrial Landfill, Hunters Point Shipyard, San Francisco, California. May 31.

2008. Annual Landfill Cap Operations and Maintenance Report for 2007-2008, Parcel E-
2, Industrial Landfill, Hunters Point Shipyard, San Francisco, California. August 29.

2010a. Annual Landfill Cap Operations and Maintenance Report for 2008-2009, Parcel E-
2, Industrial Landfill, Hunters Point Shipyard, San Francisco, California. August 31.

2010b. Annual Landfill Cap Operations and Maintenance Report for 2009-2010, Parcel
E-2, Industrial Landfill, Hunters Point Shipyard, San Francisco, California. August 31.

2010c. Final Post-Excavation Soil Gas Monitoring Report for 2009-2010, Installation
Restoration Site IR-07, Hunters Point Shipyard, San Francisco, California. October 8.

2011a. Final Petroleum Hydrocarbon Site Closure Report, Parcels D-1, D-2, and G
(Former Parcel D), Hunters Point Shipyard, San Francisco, California. January.

2011b. Work Plan, Removal of Underground Storage Tank (UST) 113A, IR Site 42,
Parcel B, Hunters Point Shipyard, San Francisco, California. January.

2011c. Final Petroleum Hydrocarbon Site Closeout Report, Parcel B, Hunters Point
Shipyard, San Francisco, California. Volumes 1 and 2. August.

2011d. Final Petroleum Hydrocarbon Site Closure Report, Parcels D-1, D-2, and G
(Former Parcel D), Site-Specific Attachment for AOC 70-A, Hunters Point Shipyard, San
Francisco, California. August.

2011e. Final Annual Landfill Cap Operation and Maintenance Report for 2010-2011,
Parcel E-2, Industrial Landfill, Hunters Point Naval Shipyard, San Francisco, California.
August 17.

20111, Dratft Post Construction Summary Report, Petroleum Hydrocarbon Corrective
Action, Parcels B, D-1, and G, Hunters Point Naval Shipyard, San Francisco, California.
October.
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ITSL. 2012a. Final Action Memorandum, Removal of Underground Storage Tank (UST) 113A,
IR Site 42, Parcel B, Hunters Point Naval Shipyard, San Francisco, California. March.

ITSI. 2012b. Final Petroleum Hydrocarbon Corrective Action Quarterly Monitoring Report,

Second Quarter 2011, Parcel B, Hunters Point Naval Shipyard, San Francisco, California.

March.

ITSI. 2012¢. Draft Petroleum Hydrocarbon Corrective Action Quarterly Monitoring Report,
Fourth Quarter 2011, Parcel B, Hunters Point Naval Shipyard, San Francisco, California.
May.

ITSI. 2012d. Final Petroleum Hydrocarbon Corrective Action Quarterly Monitoring Report,
Third Quarter 2011, Combined Site Parcel B, Hunters Point Naval Shipyard, San
Francisco, California. June.

ITSL. 2012e. Final Petroleum Hydrocarbon Site Closeout Report, Parcel B, Site-Specific
Attachment for AOC 46-D, Revision 1, Hunters Point Naval Shipyard, San Francisco,
California. June.

ITSI. 2013. Final Site Characterization and Bench-Scale Treatability Study Report tor
Installation Restoration Site 03, Parcel E, Hunters Point Naval Shipyard, San Francisco,
California. February 6.

Insight Environmental, Engineering, and Construction, Inc. 2009. Final Removal Action
Closeout Report, Time Critical Removal Action, Parcel B, IR-26, Hunters Point
Shipyard, San Francisco, California. January.

IT Corporation. 1999a. Completion Report, Exploratory Excavations, Hunters Point Naval
Shipyard, San Francisco, California. June.

IT Corporation 1999b. Final Post-Construction Report, Site IR-03 Waste Oil Reclamation
Ponds Removal Action, Sheet Pile Containment Barrier, Cap and Soil Cover, Hunters
Point Naval Shipyard, San Francisco, California. July.

IT Corporation. 1999¢c. Post Construction Report, IR-01/21 Industrial Landfill Removal Action
(Groundwater Extraction System and Containment Barrier), Hunters Point Shipyard, San
Francisco, California. July.

IT Corporation. 2000. Post-Construction Report, Hunters Point Shipyard, San Francisco,
California. March 1.

IT Corporation. 2001. Phase II Soil Vapor Extraction Treatability Study Report, Building 134,
IR-25, Parcel C, Hunters Point Shipyard, San Francisco, California. December 31.

IT Corporation. 2002a. Draft Phase II Soil Vapor Extraction Treatability Study Report,
Building 123, IR-10, Parcel B, Hunters Point Shipyard, San Francisco, California.
February 14.
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IT Corporation. 2002b. Dratt Phase I Soil Vapor Extraction Treatability Study Report,
Building 272, IR-28, Parcel C, Hunters Point Shipyard, San Francisco, California.
February 28.

IT Corporation. 2002c. Draft Phase II Soil Vapor Extraction Treatability Study Report,
Building 211/253, IR-28, Parcel C, Hunters Pont Shipyard, San Francisco. March 21.

IT Corporation. 2002d. Draft Phase II Soil Vapor Extraction Treatability Study Report,
Building 251, IR-28, Parcel C, Hunters Point Shipyard, San Francisco, California. April
29.

IT Corporation. 2002e. Draft Phase I Soil Vapor Extraction Treatability Study Report,
Building 231, IR-28, Parcel C, Hunters Point Shipyard, San Francisco, California. May
23.

IT Corporation. 2002f. Draft Phase Il Soil Vapor Extraction Treatability Study Report, Building
406, IR-36, Parcel E, Hunters Point Shipyard, San Francisco, California. June.

Jonas and Associates, Inc. 2008. Final Second Five-Year Review of Remedial Actions, Hunters
Point Shipyard, San Francisco, California. November 11.

MARRS Services, Inc. (MARRS) and MACTEC Engineering and Consulting, Inc. (MACTEC).
2008. 2007/2008 Storm Water Monitoring Report, Hunters Point Shipyard, San
Francisco, California. June.

MARRS and MACTEC. 2009a. 2008/2009 Storm Water Monitoring Report, Hunters Point
Shipyard, San Francisco, California. June.

MARRS and MACTEC. 2009b. Storm Water Discharge Management Plan Update for the
2008/2009 Monitoring Year, Hunters Point Shipyard, San Francisco, California.
October.

MARRS and MACTEC. 2010. 2009/2010 Storm Water Monitoring Report, Hunters Point
Shipyard, San Francisco, California. June.

Naval Sea Systems Command (NAVSEA). 2004. Final Historical Radiological Assessment,
History of the Use of General Radioactive Materials, 1939 — 2003, Hunters Point
Shipyard. October.

Oneida Total Integrated Enterprises, Inc. (OTIE). 2011. Draft In Situ Anaerobic Bioremediation
Treatability Study Completion Report, Remedial Unit C1, Building 253, Hunters Point
Naval Shipyard, San Francisco, California. January 27.

PRC Environmental Management, Inc. (PRC). 1992. Naval Station Treasure Island, Hunters
Point Annex, San Francisco, California, Surface Confirmation Radiation Survey, Draft
Report. November.

PRC. 1994. Phase IA Ecological Risk Assessment, Naval Station Treasure Island, Hunters
Point Annex, San Francisco, California. July.
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PRC. 1996a. Phase IB Ecological Risk Assessment, Hunters Point Shipyard, San Francisco,
California. Volume I, Part I: Nature and Extent of Contamination, and Part 2: Risk
Characterization to Aquatic Receptors. November 15.

PRC. 1996b. Parcel B Feasibility Study Final Report, Hunters Point Shipyard, San Francisco,
California. November 26.

PRC and HLLA. 1993. Draft Final Parcel A Site Inspection Report, Naval Station Treasure
Island, Hunters Point Annex, San Francisco, California. October 15.

PRC and HLLA. 1994. Final Site Assessment Report, Potentially Contaminated Sites, Parcels B,
C, D, and E, Naval Station Treasure Island, Hunters Point Annex, San Francisco,
California. April 15.

PRC and HLLA. 1995. Draft Final Parcel A Remedial Investigation, Hunters Point Annex, San
Francisco, California. September 22.

PRC and Levine-Fricke-Recon, Inc. (LFR). 1997. Parcel D Feasibility Study, Draft Final
Report, Hunters Point Shipyard, San Francisco, California. January 24.

PRC, LFR, and Uribe and Associates. 1996a. Parcel B Remedial Investigation, Draft Final
Report, Hunters Point Shipyard, San Francisco, California. June 6.

PRC, LFR, and Uribe and Associates. 1996b. Parcel D Remedial Investigation, Draft Final
Report, Hunters Point Shipyard, San Francisco, California. October 25.

PRC, LFR, and Uribe and Associates. 1997. Parcel C Remedial Investigation, Draft Final
Report, Hunters Point Shipyard, San Francisco, California. March 13.

San Francisco Bay Regional Water Quality Control Board (Water Board). 2000. Letter from
Lawrence P. Kolb, Assistance Executive Officer, to Richard Powell, Commanding
Officer, Engineering Field Activity, West, Naval Facilities Engineering Command,

regarding Case Closure, UST S-812 at Hunters Point Shipyard, San Francisco, California.

January 14.

Water Board. 2011. Letter from Bruce H. Wolfe, Executive Officer, to Keith Forman, U.S.
Department of the Navy, BRAC Program Management Office — West, regarding No
Further Action for Area of Concern (AOC) D2-A, Parcel D-2, Hunters Point Naval
Shipyard, San Francisco County.

Water Board. 2012a. No Further Action for Areas of Concern (AOCs) 07-A. 07-B, 07-C, 07-D,
07-E, and18-B, Parcel B, Hunters Point Naval Shipyard, San Francisco County. January
30.

Water Board. 2012b. No Further Action for Area of Concern (AOCs) 07-F and 18-A, Parcel B,
Hunters Point Naval Shipyard, San Francisco County. February 2.

Water Board. 2012¢. No Further Action for Area of Concern (AOCs) 46-D, Parcel B, Hunters
Point Naval Shipyard, San Francisco County. July 23.
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San Francisco Redevelopment Agency (SFRA). 1997. Hunters Point Shipyard Redevelopment
Plan. July 14.

SFRA. 2010. Hunters Point Shipyard Redevelopment Plan. August 3 (amendment to July 14,
1997, redevelopment plan).

Sealaska Environmental Services LLC. (Sealaska). 2010. Final Work Plan for Soil Gas
Investigation in Support of Vapor Intrusion Assessment, Parcels B, D-1, G, and UC-2,
Hunters Point Shipyard, San Francisco, California. December.

Sealaska. 2013. Final Technical Memorandum, Soil Vapor Investigation in Support of Vapor
Intrusion Assessment, Parcels B, D-1, G, and UC-2, Hunters Point Naval Shipyard, San
Francisco, California. March.

SES-TECH Remediation Services, Inc. (SES-TECH). 2009. Final Removal Action Completion
Report, Time-Critical Removal Action for the Methane Source Area at IR-07, Parcel B,
Hunters Point Shipyard, San Francisco, California. May 22.

Shaw Environmental, Inc. 2005. In Situ Sequential Anaerobic-Aerobic Bioremediation
Treatability Study, Remedial Unit C5, Building 134, Installation Restoration Site 25,
Hunters Point Shipyard, San Francisco, California. Final. November 23.

Shaw. 2007. Final New Preliminary Screening Criteria and Petroleum Program Strategy,
Hunters Point Shipyard, San Francisco, California. December 21.

Shaw. 2008. Final Petroleum Hydrocarbon Corrective Action Plan, Parcel B, Revision 2008,
Hunters Point Shipyard, San Francisco, California. July 25.

Shaw. 2010. Final Work Plan Addendum, Time-Critical Removal Action for the PCB Hot Spot
Area at Parcel E-2, Hunters Point Shipyard, San Francisco, California. July 17.

Shaw. 2011. Final Parcel E Groundwater Treatability Study Technical Report, Hunters Point
Naval Shipyard, San Francisco, Calitfornia. May 16.

Shaw. 2012. Draft Work Plan, Parcel C Remedial Action, Remedial Units C1, C4, and C5, and
Building 241 (Excludes C2), Hunters Point Naval Shipyard, San Francisco, California.
November.

Shaw. 2013. Draft Removal Action Completion Report, Phase II Time-Critical Removal Action
for the PCB Hot Spot Area, Parcel E-2, Hunters Point Naval Shipyard, San Francisco,
California. February.

SulTech. 2005. Draft Parcels E and E-2 Shoreline Characterization Technical Memorandum,
Hunters Point Shipyard, San Francisco, California. November 1.

SulTech. 2007a. Draft Parcels E and E-2 Shoreline Characterization Technical Memorandum,
Hunters Point Shipyard, San Francisco, California. June 29.
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SulTech. 2007b. Final Revised Feasibility Study for Parcel D, Hunters Point Shipyard, San
Francisco, California. November 30.

SulTech. 2008. Final Feasibility Study Report tor Parcel C, Hunters Point Shipyard, San
Francisco, California. July 31.

Tetra Tech EC, Inc. (Tetra Tech EC). 2007a. Final Removal Action Completion Report, PCB
Hot Spot Soil Excavation Site, Parcels E and E-2, Hunters Point Shipyard, San Francisco,
California. October 31.

Tetra Tech EC. 2007b. Final Removal Action Completion Report, Metal Debris Reef and Metal
Slag Area Excavation Sites, Parcels E and E-2, Hunters Point Shipyard, San Francisco,
California. November 30.

Tetra Tech EC. 2007¢. Final Removal Action Completion Report, IR-02 Northwest and
Central, Parcel E, Hunters Point Shipyard, San Francisco, California. December 12.

Tetra Tech EC. 2008a. Final Status Survey Results, Revision 1, Building 813. March 21.

Tetra Tech EC. 2008b. Final Base-wide Radiological Work Plan Revision 2, Hunters Point
Shipyard, San Francisco, California. May.

Tetra Tech EC. 2009. Final Basewide Dust Control Plan, Hunters Point Shipyard, San
Francisco, California. June 12.

Tetra Tech EC. 2010. Final Completion Letter Report, Pickling Vault Removal, Parcel G,
Hunters Point Shipyard, San Francisco, California. July 2.

Tetra Tech EC. 2011a. Final Removal Action Completion Report, Parcels UC1 and UC2,
Hunters Point Shipyard, San Francisco, California. March 2.

Tetra Tech EC. 2011b. Final Removal Action Completion Report, Parcel G, Hunters Point
Naval Shipyard, San Francisco, California. December 2.

Tetra Tech EC. 2011c. Final Removal Action Completion Report, Revision 2, Parcel D-2,
Hunters Point Shipyard, San Francisco, California. December 16.

Tetra Tech EC. 2012a. Final Radiological Removal Action Completion Report, Parcel B,
Hunters Point Naval Shipvard, San Francisco, California. March 2.

Tetra Tech EC. 2012b. Final Radiological Removal Action Completion Report, Parcel UC3,
Hunters Point Naval Shipvard, San Francisco, California. March 16.

Tetra Tech EC. 2012¢. Final Radiological Remedial Action Completion Report, Installation
Restoration Site 07, Hunters Point Naval Shipyard, San Francisco, California. May 11.
Included as Attachment 3 in ERRG 2012a.
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Tetra Tech EC. 2012d. Final Radiological Remedial Action Completion Report, Installation
Restoration Site 18, Hunters Point Naval Shipyard, San Francisco, California. May 11.
Included as Attachment 3 in ERRG 2012a.

Tetra Tech EM Inc. (Tetra Tech). 1998a. Draft Parcel E Feasibility Study Report, Hunters Point
Shipyard, San Francisco, California. January.

Tetra Tech. 1998b. Final Basewide Environmental Baseline Survey, Revision 01, Hunters Point
Shipyard, San Francisco, California. September 4.

Tetra Tech. 2001a. Final Remedial Design Amendment, Parcel B, Hunters Point Shipyard, San
Francisco, California. February 20.

Tetra Tech. 2001b. Revised Parcel D Information Package for the Phase IT Groundwater Data
Gaps Investigation, Hunters Point Shipyard, San Francisco, California. March &.

Tetra Tech. 2001c. Parcel E Information Package Phase II Groundwater Data Gaps
Investigation, Hunters Point Shipyard, San Francisco, California. August 10.

Tetra Tech. 2002. Parcel C Time-Critical Removal Action Closeout Report, Hunters Point
Shipyard, San Francisco, California. July.

Tetra Tech. 2003a. Final Emergency Removal Action Closeout Report, Encapsulation of
Drainage Culvert Sediment at Dry Dock 4 Installation Restoration Site 57, Parcel C,
Hunters Point Shipyard, San Francisco, California. February 20.

Tetra Tech. 2003b. Final Operation and Maintenance Plan, IR-01/21, Industrial Landfill, Parcel
E, Hunters Point Shipyard, San Francisco, California. May 30.

Tetra Tech. 2003c. Final Cost and Performance Report Ferox Injection Technology
Demonstration, Parcel C, Remedial Unit C4, Hunters Point Shipyard, San Francisco,
California. July 11.

Tetra Tech. 2003d. Final Parcel E Nonstandard Data Gaps Investigation, Wetlands Delineation
and Functions and Values Assessment, Parcels B and E, Hunters Point Shipyard, San
Francisco, California. August 14.

Tetra Tech. 2003e. Final Soil Vapor Extraction Confirmation Study Summary, Building 123,
Installation Restoration Site 10, Parcel B, Hunters Point Shipyard, San Francisco,
California. August 19.

Tetra Tech. 2003f. Final First Five-Year Review of Remedial Actions Implemented at Hunters
Point Shipyard, San Francisco, California. December 10.

Tetra Tech. 2003g. Final Parcel E Nonstandard Data Gaps Investigation, Landfill Gas
Characterization, Hunters Point Shipyard, San Francisco, California. December 23.
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Tetra Tech. 2004a. Draft Removal Action Closeout Report, Parcel E Landfill Gas Time-Critical
Removal Action, Hunters Point Shipyard, San Francisco, California. March 19.

Tetra Tech. 2004b. Revised Final Parcel C Groundwater Summary Report, Phase IIT
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California. May 11.

Tetra Tech. 2004¢. Revised Final Parcel E Groundwater Summary Report, Phase 111
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California. May 11.

Tetra Tech. 2004d. 2003 — 2004 Annual Report for Storm Water Discharge Management, IR-
01/21, Industrial Landfill, Parcel E, Hunters Point Shipyard, San Francisco, California.
July 1.

e

Tetra Tech. 2004ie. Final Finding of Suitability to Transter for Parcel A (Revision 3), Hunters
Point Shipyard, San Francisco, California. October 14.

Tetra Tech. 2004gtf. Final Parcel E Nonstandard Data Gaps Investigation, Landfill Lateral
Extent Evaluation, Hunters Point Shipyard, San Francisco, California. October 29.

Tetra Tech. 2005. Final Removal Action Landfill Cap Closeout Report, Parcel E-2, Hunters
Point Shipyard, San Francisco, California. February 7.

Tetra Tech FW, Inc. (Tetra Tech FW). 2004. Final Post-Construction Report, Decontaminate
Process Equipment, Conduct Waste Consolidation, and Provide Asbestos Services in
Parcels B, C, D, and E, Hunters Point Shipyard, San Francisco, California. November 2.

Tetra Tech FW. 2005. Draft Final Removal Action Design and Implementation Work Plan,
Metal Debris Reet and Metal Slag Areas, Parcels E and E-2, Hunters Point Shipyard, San
Francisco, California. Revision 0. May 20.

Tetra Tech and IT Corporation. 2001. Parcel D Time-Critical Removal Action Closeout Report,
Hunters Point Shipyard, San Francisco, California. December 6.

Tetra Tech and ITSI. 2004a. Final Parcel B Shoreline Characterization Technical
Memorandum, Hunters Point Shipyard, San Francisco, California. March 23.

Tetra Tech and ITSI. 2004b. Final Parcel E Nonstandard Data Gaps Investigation, Landfill
Liquefaction Potential, Hunters Point Shipyard, San Francisco, California. August 13.

Tetra Tech and ITSI. 2004c. Final Interim Landfill Gas Monitoring and Control Plan, Parcel E
Industrial Landfill, Hunters Point Shipyard, San Francisco, California. August 13.
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Tetra Tech and ITSI. 2005. Final Closeout Report, Time Critical Removal Action for Parcel D
Excavation Sites, Hunters Point Shipyard, San Francisco, California. May 13.

Tetra Tech and LFR. 1998a. Draft Parcel F Feasibility Study Report, Hunters Point Shipyard,
San Francisco, California. April 3.

Tetra Tech and LFR. 1998b. Parcel C Feasibility Study, Draft Final Report, Hunters Point
Shipyard, San Francisco, California. July 15.

Tetra Tech and LFR. 2000. Draft Final Ecological Risk Assessment Validation Study Report,
Parcel E, Hunters Point Shipyard, San Francisco, California. March 14.

Tetra Tech, LFR, and Uribe and Associates. 1997. Parcel E Remedial Investigation, Draft Final
Report, Hunters Point Shipyard, San Francisco, California. October 27.

Tetra Tech and Morrison Knudsen Corporation. 1999. Final Remedial Design Documents,
Parcel B, Hunters Point Shipyard, San Francisco, California. August 19.

TPA-CKY Joint Venture. 2005. Draft Final Site Closeout Report, Total Petroleum Hydrocarbon
Program Corrective Action Implementation Soil Removal for Parcels B, C, D, and E,
Hunters Point Shipyard, San Francisco, California. June.
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APPENDIX D
CONCENTRATION TREND GRAPHS FOR GROUNDWATER
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APPENDIX E
SITE INSPECTION CHECKLIST
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APPENDIX F
PHOTOGRAPHIC LOG
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